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I. Abstract 
The Illinois Department of Natural Resources funded a study at the lllinois Waste 
Management and Research Center and the Jllinois State Water Survey, to investigate 
background concentrations of toxic environmental contaminants in the south Chicago 
area. The study, funded through the Environmental Protection Trust Fund, was 
undertaken to provide background information on environmental contaminants in support 
of the Chicago Department of Environment's efforts to revitalize wetlands in the Calumet 
region of South Chicago. An important component of the revitalization effort is defining 
ecotoxicological risks in these environments. Criteria to minimize such risks have been 
developed by the Calumet Ecotox Protocol Technical Team (2005). Surface water and 
sediment background concentrations for the region's wetlands were identified as lacking. 
Eight ponds and lakes were sampled for surface waters and sediments. These samples 
were analyzed for a variety of toxic metal and organic constituents as well as a number of 
major constituents and other system properties. The water column was largely free of 
toxic constituents - median values for the measured parameters are provided for the 
surface waters. The sediment data was subjected to rigorous statistical assessment to 
generate defensible background concentrations for the region. 
II. Introduction 
The City of Chicago is engaged in an ambitious program to revitalize the Calumet region 
in south Chicago. As part of this effort, the Chicago Department of Environment (DOE) 
is aggressively moving forward with plans to clean up and develop several wetland sites 
for various public uses. The sites, many of which received industrial wastes in the past, 
are contaminated to various degrees with metals, organics and other toxic chemicals. 
DOE has recently completed a process to define ecological clean-up objectives for the 
sites. The goal of this process was to develop criteria for sites that insure minimal risk to 
resident and migratory wildlife. The sites must be of environmental quality acceptable to 
future site owners. The document, the Calumet Ecotox Protocol (Technical Team, 2005) 
also lays out guidance for assessing existing sites and considering options for improving 
the sites. 
The protocol document describes the development of ecological clean-up objectives that 
will be applied across all sites in the Calumet Region. The technical team reviewed 
existing literature in defining no effects and low effects contamination levels for a variety 
of contaminants in various environmental media. This group also defined background 
polynuelear aromatic hydrocarbon concentrations in the region for soils based on a study 
conducted in the Chicago area (Tetra Tech EM Inc., 2003). This document is currently 
awaiting sign off by numerous state and local government agencies, some of which will 
likely become owners of these properties. 
The protocol is regarded as a "living" document by the technical team, a document that 
will be continuously revised as more and better information becomes available on 
ecological risks from various contaminants. Background concentration information on 
contaminants throughout the region is another important factor in defining remediation 
objectives in this area. Such background concentrations are available for many 
contaminants for soils in the greater Chicago area. But an almost total lack of 
background contamination information for two critical media, wetland sediments and 
overlying water, remains an inadequacy of the data set on which the protocol document is 
built. 
The project reported here was proposed to address that data inadequacy. We proposed to 
identify and sample representative ponds and lakes in the south Chicago area for surface 
water and sediments and to chemically analyze those samples for most of the 
contaminants addressed in the Calumet Ecotox Protocol (Technical Team, 2005). The 
data would then be analyzed to define appropriate background levels for contaminants in 
Calumet area surface waters and sediments. 
The guidance for developing ecological clean-up objectives will continue to evolve as 
more and better quality information becomes available. The background data collected 
during the current project is offered to assist in the evolution of the Calumet\\ etland 
guidance, and has been incorporated into the protocol document. 
III. Methods 
We identified 8 representative lake and pond sites in the southern part of the metropolitan 
area. We sought to find sites that had not been impacted by direct discharges or dumping 
from the historical industrial complex in the Calumet region. Sites were chosen from 
within the Calumet region and in other areas of the southern portion of Chicago. These 
sites have almost certainly been impacted by air pollution fallout, heavy transportation, 
previous management practices (eg. mosquito control) and other " indirect" contamination 
sources resulting from their urban location. All sites were sampled for sediment and 
surface waters. Samples were transported to WMRC and analyzed for selected common 
anions and cations, metals, total organic carbon, organochlorine pesticides (OCPs), 
polychlorinated biphenyls (PCBs), polynuclear aromatic hydrocarbons (PAHs) and 
several other parameters. Many of the project analytes are persistent bioaccumulative 
toxic chemicals. 
A. Site Selection 
USGS topographical maps, from the current series and historical maps dating from the 
1920s and 1930s, were studied to preliminarily select sampling sites. Several criteria 
were applied in the identification of candidate sites: (l) sites were in the Calumet region 
or in the greater south Chicago area; (2) sites appeared as wetlands/ponds/lakes on the 
historical topographic maps, indicating an indirect urban/industrial exposure for at least 
60 years; (3) sites had not received any known direct industrial discharges or dumping of 
industrial or other wastes; and, (4) sites were accessible with a small boat to facilitate 
sampling. Approximately 20 candidate sites were identified. 
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Two reconnaissance trips were made to the region to assess the suitability of the potential 
sites for this project. In this assessment, accessibility was a critical factor, but we also 
evaluated the physical setting of the pond/lake. For example, several obvious quarry 
ponds were rejected because of concerns that the sediments in quarries might be of 
limited depth and not truly representative of the Calumet wetland ponds. 
We explored access permission with the owners of those ponds that passed the field 
reconnaissance assessment. Ultimately 5 ponds were identified for sampling in the Fall 
2004. An additional 3 ponds were selected for Spring 2005 sampling to improve the 
statistical basis of the resulting contaminant data. All of the sites were located on Forest 
Preserve District property or within private cemeteries. 
Sites sampled included Powderhom Lake, Flatfoot Lake, Rcdwing and "Little Green" 
Ponds at Sand Ridge, and Egger's Woods pond, all on Forest Preserve property. We also 
sampled ponds at Oak Woods, St. Casimir's and Beverly Cemeteries. The sampling sites 
are located on the map of the south side of Chicago in Figure 1. 
The purpose of the study is to define background concentrations for a variety of 
contaminants important to ecotoxicology assessment in the Calumet Wetlands. We 
provided assurances to the property owners that the results of our sampling and analytical 
efforts would not be used against them in any way. To insure this, the data is presented 
with generic site designations such that data cannot be attributed to specific sites. This 
confidential data presentation should in no way affect the value of the data in defining 
background concentrations. 
B. Sampling 
Sampling was accomplished over two days in October 2004, and three days in April 
2005. To facilitate sample collection, a small Boston Whaler or a canoe was launched at 
each of the sites. For several of the smaller ponds launching involved portaging into the 
site. 
To select sampling sites within each of the ponds/lakes, a numbered grid was overlain on 
a map of the water body. A random number generator (from the Internet) was then used 
to select 5 numbered grids for the sampling locations within each of the sites. We 
sampled approximately at the center of each grid. A global positioning system (GPS) 
instrument was used to define each sampling location within each pond. Maps of each of 
the water bodies can be found in Appendix A, Figures A-1 through A-8. The maps of the 
lakes and ponds also depict the approximate locations of the sampling sites (attempted 
and successful) within these water bodies. The GPS coordinates for the sampling 
locations are presented in Table A-1. Site infomrntion is randomized throughout this 
report. 
Water samples were collected from near the surface (about 0.5 m depth) of the water 
body at two of the sampling locations in each of five ponds/lakes sampled during the Fall 
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2004. A Kemmerer-type acrylic sample bottle (eg. Wildco, Buffalo, NY) was used to 
collect all water samples. Sample bottles for organic, elemental and inorganic parameters 
Figure I: T he Calumet Area and South C hicago: \\'atcr Bodies Sampled 
Saint Casmtr Cemetery Ponds 
Beverly Cen-ietery Pond 
•MCJM-::=---=====- -Miles 
11 11, I 2 
4 
Egger's Wood Pond 
Flatfoot Lake 
Powderhorn Lake 
R wing Pond 
\tap compiled by G~orgc Krumins 
W\1RC GIS < ~1105 
Little Green l ake 
were filled directly from the sampling bottle. These sample bottles were placed 
immediately on ice in an chest for transport to the shore. Temperature and pH were 
measured at the sampling depth for the water samples using a Beckman Model pHl-10 
pH meter fitted with an Orion Ross 8165BN pH electrode. Dissolved oxygen (DO) was 
measured using an Orion oxygen meter, Model 820A. 
Sediment core samples were collected ( or attempted) at all 5 locations in each of five 
ponds/lakes sampled during the Fall 2004 using a Wildco Hand Corer (1.875 in dia; 20 
in length) with CAB core liners. Individual precleaned core liners were used for 
collection of sediment samples. Only two cores were recovered from one of the ponds 
despite numerous attempts. The corer was attached to an appropriate length of pipe and 
manually pushed down into the sediment. Recovered cores were labeled, capped and 
stored upright in a 5-gallon plastic bucket in the boat/canoe until returned to shore. On 
shore the core length was recorded and the top 10-12cm was extruded into a wide-
mouthed glass jar with a Teflon cap liner. In a couple of instances, and when core 
recovery permitted, a second deeper core (10-20 cm) was also extruded from the core 
liner. 
The same sampling regimen was applied to the three new sites added for the Spring 2005 
sampling. Two water samples and five sediment cores were taken in each of these 
ponds/lakes. We also returned to the five sites sampled in the Fall to collect two water 
samples at the locations sampled previously. Water column measurements (temperature, 
DO, pH plus conductivity) were again taken, this time using a YSI Model 556 MPS Multi 
Probe System fitted with YSI probes. All probes were calibrated prior to use; 
calibrations were checked several times each day in the field. 
During both sampling trips, samples collected on the first day of sampling were returned 
to WMRC's laboratory that evening. Samples collected on the second day of sampling in 
October 2004 were kept on ice and delivered to the laboratory that evening. The samples 
collected on the second day of sampling in April 2005 were combined with those 
collected on the third day for transport to the laboratory on the third afternoon. Those 
collecting the samples maintained custody of the field samples (in the motel room 
overnight) and transported them by van back to the laboratory, so custody was 
uninterrupted. All samples, water and sediment, were uniquely labeled, iced upon return 
to the shore, and subsequently stored on wet ice until unpacked at WMRC. Ice was 
replenished and water was drained, as needed, to keep all of the samples cold at or near 
40c. 
Samplers were cleaned and rinsed with pond water between samples within each site. 
The boat, canoe, paddles and other gear that touched the water were sprayed with a 
chlorine bleach solution after completion of sampling at each of the ponds/lakes to 
minimize the potential to transport organisms between sites. 
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C. Sample Preparation and Analysis 
Samples were inventoried and transferred from ice chests to the 4°C walk-in refrigerator 
upon return to the laboratory. Samples were then pulled from the refrigerator as needed 
for sample preparation and analysis. Every effort was made to prepare and analyze 
samples within the sample holding times recommended in United States Environmental 
Protection Agency guidance (USEPA, 1998a). 
Most of the laboratory analytical procedures used in this project followed USEPA 
protocols, sometimes with slight modifications. The majority of these methods can be 
found in various iterations of SW846 (USEPA, 1994; 1996; 1998). References to 
individual USEPA SW846 Methods are presented here simply as USEPA Method xxx. 
Other USEPA methods are provided with individual references. All USEPA methods are 
available on the world wide web at: http://www.epa.gov/epahorne/index/ . 
1. Water Samples 
Water samples were analyzed for the parameters shown in Table 1. 
Water samples were analyzed for inorganic anions within 24 hours ofreceipt. An 
appropriate aliquot was withdrawn, filtered and analyzed using an ion chromatography 
method, USEPA Method 300.0 A (USEPA, 1993), for chloride, nitrite, nitrate, sulfate 
and phosphate. 
The water samples were also analyzed for total organic carbon (TOC) using a 
carbonaceous analyzer that converts organic carbon to carbon dioxide by catalytic 
combustion (USEPA Method 9060). After TOC analyses were completed, the remaining 
volume of each sample was adjusted to pH > 12 with NaOII and stored at 4 °C for 
cyanide analysis. Cyanide was determined using ion chromatography with amperometric 
detection (silver electrode) using a method similar to ASTM 6888-04 (2004). 
Separate samples were collected for ammonium (NI-Li-N) analysis. Sample pH was 
adjusted to 2 in the field with sulfuric acid and the samples were preserved at 4°C. In the 
laboratory samples were made basic and Nlh was measured by ammonia-selective 
electrode using the method of known addition (Method 4500-NH3 E, APHA, 1998). 
For metals/elemental analyses, representative portions of aqueous samples were 
microwave digested with nitric acid by a procedure equivalent to US EPA Method 3015A, 
using a Milestone Ethos microwave system. A total of 4 microwave batches (2 for the 
Fall samples and 2 for the Spring samples) was needed to prepare the aqueous samples in 
this project. The primary difference between the method used and the EPA method is that 
nitric acid alone was used for digestion of all metal samples. The EPA method 
recommends that a small portion of hydrochloric acid (IICl) be added with nitric acid to 
improve the solubility of selected metals including aluminum, antimony, chromium, iron 
and magnesium. Hydrochloric acid causes numerous interferences with the Inductively 
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Coupled Plasma Mass Spectrometry (ICP-MS) method of analysis used for this project so 
was eliminated from the sample digestion procedure. 
Table 1: Calumet Region Background Project - Surface Water Analytes 
Pol) chlorinated Biphenyls 
General 
Parameters OZ# Coneener :"lame 
Tcmoerature, °C 5&8 
pH 
(coelutants) 
2,3-Dichlorobiphcnvl 
2,4' -Dichlorobiphcnyl 
Dissolved Oxygen 18 2,2',5-Trichlorobiohcnyl 
Specific Conductance 28 2,4,4'-Trichlorobiohenyl 
Total Organic Carbon 31 2,4' ,5-Trichlorobiphenyl 
Chlondc 33 2',3,4-Trichlorobiphenvl 
Nnntc-nitrogcn 44 2.2' ,3,5'-Tetrachlorobiphenyl 
N1tratc-mtroe.cn 49 2,2',4,5'-Tetrachlorob1ohenvl 
Ammonia-nitrogen 52 2.2' ,5,5'-Tetrachlorobipheny\ 
Sulfate 66 2,3',4,4'-Tetrachlorob1ohenvl 
Phosphate, dissolved 70 2.3',4'.5-Telrach\orobiphenyl 
\letalv'Elemenb 74 2,4,4',5-Tetrachlorobiphenyl 
Calcium 77 3,3',4,4'-Tetrachlorobiphenvl 
Mai.,mesium 84&101 
Potassium 
(coc\utants) 
2,2' ,3,3' ,6-Pentachlorob1 phenyl 
2.2' 4,5,5 '-Pentachlorobiphenvl 
Sodium 95 2,2',3,5',6-Pentachlorobiohenyl 
Aluminum 
99 
2,2',4,4',5-Pentachlorob1pheny\ 
Antimony 105 2,3,3',4,4'-Pentachlorobiphenvl 
Arsemc 110 2.3.3',4',6-Pentachlorob1ohenyl 
Barium 118 2,3',4,4',5-Pen1achlorob1phenyl 
Bcrvllium 128 2.2',3,3',4,4'-Hcxachlorobiohenyl 
Cadmium 138& 163 
Chromium, total 
(coelulants) 
2,2'.3,4,4'.5'-Hcxachlorobiphenyl 
2.3.3' .4' ,5.6-Hcxachlorobiohenvl 
Cobalt 149 2.2'.3,4',5',6-Hexachlorobiphenvl 
Copper 153 2,2',4,4',5,5'-Hexachlorobiphenyl 
Cyanide 180 
Iron 183 
1---- ~-- --1---- --t---_2.2',3,4,4',5,5'-Heptachlorobiphenvl 
2,2',3,4,4'.5',6-Heptachlorobipheny\ 
Lead 187 2,2'.3,4',5.5',6-Heptachlorobiphenvl 
Manl!.ancse 194 2.2' .3.3' ,4,4' .5,5' -Octoch lorobiphenv I 
200 (201 
Mercury IUPAC) 2,2',3,3',4,5',6,6'-Octochlorobiphcnyl 
Nickel Total measured PCBs 
Selenium 
Siher 
Thallium 
Vanadium 
Zinc 
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Polynuclc:.r 
Aromatic H,drocarhons 
Acenaphthene 
Acenaphthylene 
Anthraccne 
Bcn7o(a)anthracenc 
Benzo(b )fluoranthene 
Benzo(k)fluoranthenc 
Benzo( l!.,h.i)ncrvlcne 
Beru:o( a )ovrene 
Chrvsene 
Diben10( a.h )anthraccne 
Fluoranthene 
Fluorcne 
lndeno( 1.2,3-c,<.l)nvrcne 
Naphthalene 
Phenanthrene 
Pyrene 
Chlorinated Pesticide~ 
a-Chlordane 
y-Chlordane 
Chlordane (u + v). calculated 
p,p'-DDD 
p.p'-DDE 
p,p'-DDT 
Total DDT compounds. calculated 
Dieldrin 
Endrin 
I leptachlor 
Heotachlor cooxidc 
Most of the trace elements in the October water samples were analyzed on a Perkin 
Elmer Sciex Elan 5000 ICP-MS. Soft metals (calcium, magnesium, potassium and 
sodium) were determined by Flame Atomic Emission Spectroscopy for which there is no 
equivalent USEPA method. However, name atomic emission procedures are well-
established; standard analytical procedures for the soft metals are available in Standard 
Methods (APHA, 1998). Analyses were perfonned on a Varian SpectrAA 300+ Atomic 
Absorption Spectrometer (AAS). USEPA Method 245.7 (USEPA, 1994a), which utilizes 
atomic fluorescence spectroscopy, was used for the detem1ination of mercury in 
digestatcs. A PS Analytical Merlin Millenium Hg Atomic Fluorescence analyzer was 
used for these analyses. 
The reporting limits (RL) for all inorganic analytcs except NH4-N were defined by the 
lowest analytical standard concentration. The reporting limit for NH4-N is defined by the 
lowest check standard that could be routinely differentiated from the blank. In all cases 
the reporting limits we used were below the Threshold Concentration for those 
contaminants of ecotoxicological significance. 
Dedicated 1 L water samples were extracted for analysis of the Table 1 semivolatile 
organic contaminants that includes selected PCB congeners, PAH compounds and OCPs. 
The water samples were extracted using Method 3510C, a liquid-liquid separatory funnel 
procedure. Samples were concentrated to final volume using a Zymark TurboVap 500 
Closed Cell Concentrator and Neslab RTE-110 Chiller. 
Extracts were evaluated for PCBs and OCPs on a Varian 3400 gas chromatograph (GC) 
equipped with an electron capture detector (ECD). The method was a modification of 
Method 8081A combined with Method 8082. An injector temperature of 300°C and a 
single column, Rtx-5 with fntegra Guard (Restek Corporation, Bellefonte, PA.), 5% 
diphenyl-95% dimethyl polysiloxane (30 m x 0.25 mm ID x 0.25 µm df), was used in all 
analyses. The temperature programs for all the GC and gas chromatograph/mass 
spectrometer (GC/MS) analyses are shown in Table 2. Samples were injected and 
evaluated versus two calibration curves, one containing the PCB congeners, heptachlor, 
and DDE, and the other containing the remainder of the chlorinated pesticides. 
Water extracts were also evaluated for PCBs, OCPs and PAI-I compounds using a 
modified version of Method 8270C on a Varian_ 3800 GC with Saturn 2000 ion trap mass 
spectrometer. A single column, Rtx-5MS w/Integra Guard (Restek Corporation, 
Bellefonte, PA.), 5% diphenyl-95% dimethyl polysiloxane (30 m x 0.25 mm ID x 0.25 
µm df), was used for all analyses. Samples were evaluated versus two calibration curves 
as mentioned above for water sample analysis. PAH detem1inations were made using the 
selected ion storage (SIS) mode and a different temperature program (see Table 2). 
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Table 2: Gas Cbromatograpbic Temperature Programs Used in the Analysis of 
Semivolatile Organic Contaminants 
Initial Oven 
Temperature, Initial Hold Ramp Rate, Hold 
~C Time, minutes °C/minute Temp,°C 
GC Analysis for PCB congeners and chlorinated pesticides 
170 6 5 225 
5 295 
GC/MS Analysis for PCBs and chlorinated pesticide compounds 
45 4 10 320 
GC/MS Analysis for PAH compounds 
45 I 
2. Sediment Samples 
a. Preparation 
43 
12 
7 
12 
130 
180 
240 
320 
Hold Time, 
minutes 
10 
4.5 
4 
none 
none 
none 
4 
The sediment core samples were transferred from the sample jars to large labeled Pyrex 
dishes for air-drying At intervals during the drying process, the sediments were stirred 
and the larger pieces were broken up to expedite the process. When drying was complete 
(a stable weight was achieved), large rocks and pieces of plant matter were manually 
removed from the dish and stored in a separate container. Ten grams of each sample plus 
2 duplicate aliquots (30g total) were removed for particle size distribution analysis. The 
remaining samples were ground to a fine powder to improve the homogeneity of 
subsequent subsamples. For the October 2004 samples grinding was achieved with a 
tabletop Retsch Laboratory Mortar Grinder Type RM 0. In April 2005, to further 
improve homogeneity, the samples were ground in a floor model Gy-Ro Mill to achieve a 
very fine powder. Then the samples were returned to their original sampling jars to await 
splitting for elemental, organic, TOC and sulfur analyses. One gram of sediments was 
subsampled for elemental analyses and 2 g were taken for sulfur analyses with additional 
aliquots withdrawn for QA purposes. The remaining samples were used for semivolatile 
organic and TOC analyses. 
Oven-dried weight was determined on air-dried samples. Representative 1 to 3-gram 
portions of air-dried samples were accurately weighed into pre-cleaned Coors ceramic 
weighing dishes and dried at 105°C in a VWR Scientific Watlow Series 700 oven. 
Samples were periodically withdrawn from the oven, cooled to room temperature and 
weighed until a constant weight, ± 10 mg, was achieved. Weight loss was used to 
determine the percent dry weight 
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Air-dried sediment samples were used for sample preparation for total recoverable 
metals. A nitric acid microwave digestion procedure, equivalent to Method 305 lA, was 
utilized to dissolve sample homogenates into solution for metals. A total of 5 microwave 
batches were needed to prepare the sediment samples in this project. Once again, the 
primary difference between the USEPA method and the method used here is that no HCI 
was used in the digestion. This difference was discussed above in Section III.C.1 above. 
Equipment used was the same as for the water samples. 
For organic analysis, approximately 10 g portions of the air-dried sediment samples were 
extracted using a pressurized fluid extraction method derived from USEPA Method 
351 0C. A Dionex Model 300 Accelerated Solvent Extractor was used for all sediment 
extractions. Finely ground samples were mixed with Hydromatrix and extracted with 
acetone:hexane ( 1: 1 v/v). The modified extraction parameters included a temperature of 
I 50°C, a 100-second nitrogen purge, and 2 static cycles. 
Cleanup procedures included WMRC modifications ofUSEPA methods for gel 
permeation chromatography (Method 3640), silica gel fractionation (Method 3630), and 
sulfur cleanup (Method 3660). Gel permeation chromatography was performed with a 
Waters 501 HPLC Pump and Waters/Millipore Fraction Collector. The column was 
packed with Envirobcads S-X3 Select, 200-400 mesh, from 0.1. Analytical. Prior to the 
silica gel cleanup procedure, each sample extract was split into two equal volumes and 
two silica gel columns were prepared. The first extract split was fractionated into two 
fractions; the first containing PCBs, p,p'-DDE, and heptachlor and the second containing 
the remaining chlorinated pesticides. The second extract split was taken through silica gel 
fractionation that selectively separated the P AH compounds from the other target 
analytes. Samples were concentrated prior to each clean-up step using a Zymark 
Turbo Yap 500 Closed Cell Concentrator and Neslab RTE-110 Chiller. Sediment extracts 
for the analysis of the P AHs were never concentrated to less than 2 mL so that the loss of 
lighter mass compounds would be minimized. Samples were concentrated to the 
appropriate final volume using the same system. 
b. Analysis 
The sediment samples were analyzed for the parameters shown in Table 3. 
Particle size distribution and total sulfur analyses were done at the Illinois State 
Geological Survey. Particle size distribution determinations were carried out according 
to the method of lndorante, et al. ( 1990), with minor modifications. Sulfur content in 
sediments was measured using a high temperature combustion method with infrared 
absorption detection (ASTM, 2000). 
Sediment total organic carbon (TOC) was measured on duplicate samples using 
coulometric titration of carbon dioxide after conversion. All analyses were perfonned on 
a UIC Model CM 5014 CO2 Coulometer equipped with a Model CM 5200 Autosampler 
Furnace and CM 5240 TIC Module. In October, 2004, samples were acidified with 
sulfurous acid to remove inorganic carbon, then analyzed directly for TOC (ASTM, 
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Table 3: Calumet Region Background Project - Sediment Analyte List 
General 
Polychlorinated Iliphenyls 
Polynuclear 
Parameters llZ# Conl!Cner Name Aromatic Hydrocarbons 
Total Organic Carbon 5&8 2,3-Dichlorobiphcnyl Acenaphthcnc 
Total Sulfur 
(coelutants) 
2,4 '-Dichlorobiphenyl Accnaphthylene 
Particle Size Distribution 18 2,2',5-Trichlorobi_[Jhenyl Anthracene 
28 2,4,4'-Trichlorobiphcnyl Benzo( a )anthraccnc 
3 1 2,4' ,5-T richlorobiphcnyl Benzo(b )fluoranthene 
33 2' ,3,4-Trichlorobiphenyl Benzo(k)fluoranthene 
Metals/Elements 44 2,2',3,5'-Tetrachlorobiphenyl Benzo(g,h,i)pe_rylene 
Calcium 49 2,2' ,4,5'-Tetrachlorobiphenyl Benzo(a)ovrene 
Magnesium 52 2,2',5,5'-Tetrachlorobiphenyl Chryscne 
Potassium 66 2,3',4,4'-Tetrachlorobiphenyl Dibenzo(a,h)anthracene 
Sodium 70 2,3',4',5-Tetrach lorobiphenyl Fluoranthene 
Aluminum 74 2,4,4',5-Tetrachlorobiphenyl Fluorcne 
Antimony 77 3,3',4,4'-Tetrachlorobiphenyl Indeno( 1,2,3-c,d)ovrene 
Arsenic 84&101 2,2',3,3',6-Pcntachlorobiphenyl Naphthalene 
Barium 
(coelutants) 
2,2 '4,5,5 '-Pcntach lorobiphen_yl Phcnanthrene 
Beryllium 95 2,2',3,5',6-Pcntachlorobiphen_yl Pyrene 
Cadmium 99 2,2',4,4',5-Pcntachlorobiphen_yl Chlorinated Pesticides 
Chromium, total 105 2,3,3',4,4'-Pentachlorobiphcnyl a-Chlordane 
Cobalt 110 2,3,3',4',6-Pentachlorobiphenyl v-Chlordane 
Cooocr l l 8 2,3 ',4,4' ,5-Pen tachlorobiphenyl Chlordane (a + y), calculated 
Cvanide 128 2,2',3,3',4,4'-Hcxachlorobiphenyl p,p'-DDD 
Tron 138& 163 2,2',3,4,4',5'-J{cxachlorobiphenyl p,p' -DDE 
Lead 
(coelutants) 
2,3,3,4' ,5,6-Hcxachlorobiphenyl p,p'-DDT 
Manganese 149 2,2',3,4',5',6-Hcxachlorobi_JJhen_yl Total DDT compounds, calculated 
Mercury 153 2,2',4,4',5,5'-Hcxachlorobiphen_yl Dicldrin 
Nickel 180 2,2',3,4,4',5,5'-Heptachlorobiphcn_yl Endrin 
Selenium 183 2,2',3,4,4',5',6-Heotachlorobiphcriyl Hcotachlor 
Silver 187 2,2' ,3 ,4' ,5,5' ,6-H cotachlorobiphcrl}'I Hcptachlor epoxide 
Thallium 194 2,2' ,3,3' ,4,4' ,5,5' -Octoch lorobiphenyl 
200 (201 
Vanadium ruPAC) 2,2' ,3,3' ,4,5',6,6' -Octochlorobiphcny I 
Zinc Total Measured PCBs 
1998). In April, 2005, samples were analyzed for both total carbon (TC) and total 
inorganic carbon (TIC) using the method of Caughey et.al. (1995). TOC was then 
obtained by difference (TOC = TC - TIC). 
Metals analysis procedures mimicked those applied to the digested water samples. 
The analysis procedures for organic contaminants in sediment extracts were equivalent to 
the procedures applied to the water samples, with one notable exception. The analysis for 
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those analytes contained in the first silica gel fraction for PCBs and chlorinated pesticides 
was done using the SIS mode of the GC/MS rather than a general scan. 
For an analyte to be considered detected on the GC-ECD and GC/MS the 
chromatographic peak for that analyte must fall within the same retention time window as 
the standard. Every analyte detected by GC-ECD was confirmed by GC/MS. 
Concentration values were derived from the GC-ECD chromatogram whenever possible, 
as this detector provides more reliable quantitation. Analytes with detector responses 
greater than that of the highest calibration standard were diluted and reanalyzed. 
Analytes that yielded no detector response were reported as not detected (ND). 
For the sediment samples, analyte detector responses within the instrument calibration 
range were evaluated versus respective standard curves and reported as ng/g on an oven-
dried weight basis. Analytes with detector responses less than the lowest standard were 
reported as "less than" the established reporting limit (RL) for that analyte in that sample. 
The RL was defined as (lowest analytical standard concentration)*(final sample extract 
volume/sample weight). 
Results of all analyses ( except particle size distribution) that were performed on air-dried 
sediments were corrected and reported on an oven-dried weight basis. 
D. Quality Assurance 
The quality assurance program at WMRC consists of systems, procedures and protocols 
that were applied to lab operations and the analyses of samples for this project. These 
systems, procedures and protocols include defined staff responsibilities, appropriately 
trained staff, sample preservation and storage protocols, instrument maintenance 
schedules, use of standard operating procedures for sample preparation and analysis, 
daily instrument calibrations, use of independent standards to check instrnment 
calibration and run control, use of quality control samples during all phases of sample 
handling from lield sampling to analysis, standard procedures for data reduction and data 
storage and independent peer review of analytical data. Quality control (QC) samples 
were the primary analytical tools used to assess the precision and accuracy of sample 
results. 
QC samples introduced at the sample preparation stage are used to assess the effects of 
the entire laboratory process on the precision and accuracy of sample results. Sample 
preparation blanks are used to determine if contamination was introduced by reagents or 
other sources during the sample preparation process - this is often a systematic bias. 
Sample preparation duplicates generally are used to assess the precision of the entire 
laboratory process, however, they can also reflect the concentration variability of 
contaminants within heterogeneous matrices such as sediments. Preparation matrix 
spikes are used to assess the ability of the laboratory to recover analytes of interest from 
the sample matrix. Matrix spikes may also be susceptible to the variability of 
contaminants within heterogeneous samples. And such spikes are often prepared a priori 
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to knowledge of analyte concentrations in the samples. Thus, matrix spikes are not 
always a reliable measure of sample accuracy. Consequently, we introduce analytical 
duplicates and spikes just prior to analysis of the samples. These QC samples provide 
precision and accuracy for the analysis step of the process and often enhance 
interpretation of the preparation QC sample results. 
Certified standard reference materials (SRM) are used to demonstrate that our laboratory 
can recover target analytes using our sample preparation and analytical methods. 
1. Field QC samples 
Water trip blanks were carried to the field for each analyte-based type of sample 
collected. Trip blanks are used to assess contamination occurring during the field 
collection of samples and associated handling. Duplicate water samples and sediment 
core samples were collected in the field as a measure of variability within the aquatic 
systems sampled. 
2. Laboratory QC samples 
In general, laboratory quality control samples included blanks and preparation and 
analytical duplicates and/or spike/spike duplicates. Check standards were run at 
appropriate intervals (approximately every 10 samples) to verify instrument calibration. 
Certified standard reference materials (SRM) were incorporated into the analytical 
process depending on appropriateness and availability. 
a. Surface Waters 
For anion, cyanide and liquid TOC analyses, calibration standards were prepared and a 
calibration curve was obtained for each of the analytes. A minimum of 10% of the field 
samples was chosen randomly for duplicate analyses. Spikes were prepared on a similar 
number of samples for anion, cyanide and TOC analyses for both the fall and spring 
sample sets. The samples chosen as the analytical duplicates were usually also chosen as 
the samples to be spiked. Field duplicates were treated as separate individual samples. 
Check standards were analyzed at the beginning of the run (after calibration curve 
development) and approximately after every ten field samples analyzed. 
For NII4-N analysis, the method of standard additions was used. Check standards were 
run at the beginning and approximately after every tenth field sample analyzed. 
Duplicates and spikes were prepared on approximately every tenth field samples. Field 
duplicates were treated as individual samples. 
Laboratory quality control samples for metals were prepared with batches of samples at 
both the sample digestion/preparation stage as well as at the sample analysis stage. 
Digestion batch QC samples included reagent blanks, duplicates, matrix spikes and 
standard reference materials for both water and sediment batches. A split or duplicate 
sub-sample of the original sample was used for both digestion duplicates and matrix 
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spike samples. One of each type of batch QC sample was prepared in every digestion 
batch of 10 samples. All 23 elements targeted for analysis were spiked into the MS at 
levels assumed to be similar to concentrations present in the samples based upon data 
from other studies (Warner, 2000). 
Analytical duplicates and spikes for metals were prepared just prior to analysis using 
homogeneous digestates. Whenever possible, contemporaneous analytical results were 
used to define appropriate spike levels. Analytical duplicates and spikes were analyzed at 
an approximate frequency of 1 in 10 samples. In addition, check standards were nm after 
every tenth sample to verify instrument calibration. 
For organic contaminant analysis QC samples included process reagent blanks, duplicate 
MS samples, and analytical spikes. Surrogate and internal standards were added to all 
samples. 
A reagent blank was processed with each extracted batch of water samples to 
demonstrate that the reagents and apparatus used in the extraction and cleanup process 
were free from contamination. An MS and duplicate MS were processed with each set of 
samples. All organic constituents on the target analyte list for this project were spiked 
into the MS at levels assumed to be similar to concentrations present in the samples. 
Values from the MS and the duplicate MS were used to calculate the relative percent 
difference (RPD) for each analyte. These control samples also facilitated calculation of 
the percent recovery of analytes from the sample. Analytical spikes were prepared for 
P AH analyses on the Fall 2004 samples. Based on the results from these spikes, we 
decided to prepare analytical spikes for all analytes for the Spring 2005 sample analyses. 
These spikes were prepared in sample extracts just prior to injection into the GC. 
Surrogate analytes were added to all field and QC samples prior to extraction. The 
calculated recovery was used to assess reproducibility and consistency in the analytical 
process and was an indication of analyte recovery in the presence of the sample matrix. 
It should be noted that no corrections or adjustments were made to any sample results 
based on surrogate recovery. 
Instrument performance was monitored throughout each analytical run using reagent 
blanks and check standards. Internal standard was added to all blanks, standards, 
samples, and quality control samples prior to analysis to conect for instrumental 
performance variability from run to run, and to serve as an indicator of proper sample 
injection. No SRM was evaluated for the water samples. 
b. Sediments 
All sediment samples, after grinding and homogenization, were analyzed in duplicate for 
TOC. If duplicate relative percent difference (RPD) values exceeded 10%, additional 
replicate analyses were perfonncd to attain a mean value where RPO < I 0%. Blanks and 
check standards were run at the beginning and a minimum of once for every ten field 
samples analyzed. 
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Quality control samples for total sulfur and particle size analyses were limited to 
replicates. 
For metals, the quality control procedures used mimicked what was done for the surface 
water samples. Once again, all 23 elements targeted for analysis were spiked into the MS 
at levels assumed to be similar to concentrations present in the samples based upon data 
from other studies (Illinois EPA, 1995). ln addition, Montana Soil #2710 SRM, traceable 
to the National Institutes of Standards and Technology (NIST), was prepared with each 
sediment digestion batch. By using a sediment SRM with certified metal results, our 
performance on samples of the same matrix type could be evaluated. 
For organic contaminant analysis, quality control (QC) samples were processed and 
evaluated with the sediment samples using procedures similar to those applied to the 
surface water samples. QC samples included process reagent blanks and duplicate MS 
samples, analytical spikes, and certified SRMs. Surrogate and internal standards were 
added to all samples and aided process control as described above. 
Certified SRMs were processed and evaluated along with the sediment samples. Two 
samples of NIST SRM 1939a: River Sediment were processed with the 2004 and 2005 
sediment samples to evaluate the recovery of PCBs. Additionally, two samples of 
certified reference material (Semivolatiles Lot no. 362, cat. #720, Environmental 
Resources Associates) were processed to evaluate our performance on OCP and PAH 
compounds for the 2004 and 2005 sediments samples. 
Nearly all analytical results are collected first on the computer systems that control the 
analytical instruments. These data are processed by the analysts, either on the system 
control computer or at a remote station, and recorded in data presentation spreadsheets. 
The data are rechecked by the analyst and again by the senior chemist in the analytical 
group. All quality control results are assessed by the senior chemist before any data is 
released for subsequent use. Discrepancies in quality control results may result in a 
reevaluation of the data, and, ultimately, in reanalysis of the samples. 
Data reside on the instrument control computer, on the analyst's personal computer and 
in individual cases on WMRC's network during the analytical and data processing and 
development phases of a project. This redundancy insures data integrity is maintained 
through the project. Ultimately project results are archived to CD. 
IV. Results and Data Analysis 
A. Field Data 
The field data for the two Calumet region sampling trips are presented in Appendix B, 
Tables B-1 and B-2. Infomrntion on samples taken, water and sampling depths, and 
thickness of the "easily penetrable" sediment is presented here. The tables also include 
data from meter measurements taken in the field. 
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The field data is similar for all of the sites sampled. Dissolved oxygen measurements 
showed that all of the water bodies were near saturation. Several of the ponds had 
luxurious macrophyte and algal growth during the spring sampling and were 
supersaturated with respect to dissolved oxygen. Water temperatures, in the 10-12°C 
range during the October 2004 sampling period, were generally wanner and more 
variable (ranging from 12 to 20°C) during the April 2005 sampling. Specific 
conductance, measured only during the spring sampling, ranged from about 300 
µsiemens/cm to 630 µsiemens/cm in most of the water bodies. One pond had a specific 
conductance of 1,300 ~Lsiemcns/cm. We speculate that this pond was relatively more 
influenced by street runoff; sodium and chloride concentrations in this pond were high 
suggesting the possible influence of road salt. 
Pond and lake bottoms were of varying composition. At some of the sites it was difficult 
to impossible to retrieve a good sediment core, while other sites easily facilitated cores in 
excess of 20 cm. ln several of the ponds, additional sampling sites within the ponds had 
to be sought out to obtain suitable cores. In one of the ponds we were only able to 
recover two suitable cores despite numerous attempts. Where core samples were 
successfully recovered, enough sediment was available for the entire suite of analyses. 
B. Surface Waters 
1. General Parameters 
Pond waters were analyzed for those target analytes presented in Table 1. Results for the 
primarily inorganic analyses are presented on a site-by-site basis in Appendix C, Table C-
l. Codes explaining qualifiers used in all data tables are presented in Table C-2. Most of 
the major water constituents showed a large range of values across all of the water 
bodies. For example, chloride, a common constituent of surface waters, ranged from 7.6 
to 130 mg/L. Nutrient levels tended to be low in all of the ponds and lakes on both 
sampling dates. The total organic carbon levels ranged from 4.9 to 22 mg/L. 
No cyanide was detected in any of the water column samples and none was anticipated. 
It should be noted, however, that we did not collect dedicated samples for cyanide, so 
preservation was delayed until TOC analyses were completed (a couple of days for the 
Fall 2004 samples, but two weeks for the Spring, 2005 samples). The samples were 
stored at 4 °C throughout, but the 14-day recommended holding time for cyanide was not 
met on the spring sample set. 
2. Metals 
Trace level contaminants, in many cases, were at or below our reporting limits. There 
were exceptions. Arsenic and mercury were found at low levels in many of the samples. 
Similarly copper (<2 to 22 mg/L) and zinc (<4 to 21 mg/L) were measurable in a 
majority of the samples. 
The October metals/elemental analyses on water samples were completed on a Perkin 
Elmer Sciex Elan 5000 ICP-MS using calibration curves that employed the linear least 
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squares (LLS) rather than "through the blank" calibration procedure. The "through the 
blank" method focuses on results at the low end of the calibration curve while the LLS 
procedure minimizes absolute errors across the whole curve. The result is that the RLs 
for chromium and cobalt were slightly higher for the October water analyses. The April 
samples were analyzed on a Thermo Electron ExCell ICP-MS with the calibration curves 
developed "through the blank". Blank samples gave a much lower response on this 
newer instrument allowing lower RLs for chromium and cobalt on the spring samples. 
3. Organics 
No organic contaminants were detected in any of the water samples. Our reporting limits 
and spike recoveries are presented in Appendix C, Table C-3, where reporting limits are 
compared to the ecotoxicologieal benchmark values for the Calumet region. With the 
exception of dibenzo(a,h)anthrncene and possibly benzo(a)anthracene, all reporting 
limits, even after correction for spike recovery, were well below the benchmark 
concentrations. We did not have capabilities to analyze for dioxin compounds, and the 
project budget did not permit contracting for these analyses. 
C. Sediments 
1. General Parameters 
Sediments collected in this study were analyzed for those constituents presented in Table 
3. The data for the sediment analysis for primarily inorganic analytes is presented in 
Appendix D, Table D-1. The presentation is similar to the surface water data. Results of 
analyses for each of the cores taken from the study sites are presented. For most of the 
ponds this represents 5 individual cores. For two of the sites, a 6th core, taken from the 
10-20 cm interval in the core liner, was analyzed, and that data is included in the report 
for comparison purposes only. In one of the ponds only 2 cores were recovered. 
The bulk parameters and common elements were measured at a wide range of 
concentrations in the sediment core samples. Total organic carbon, important in 
controlling availability of many environmental contaminants, ranged from 0.51 to 37%. 
Clay content ranged from 1.7 to 44%. Calcium and magnesium, indicative of calcareous 
sediments, ranged from 3,000 to 98,000 and 2,300 to 49,000 mg/kg, respectively. So the 
sediments collected represented a very large range of bulk characteristics. 
2. Metals 
Most of the toxic elemental constituents were present in the sediment core samples. 
Antimony was a notable exception, measurable amounts being found in the sediments 
from only three of the sites. Several other constituents were found at <RL levels in many 
of the sediment samples. These included beryllium, silver and thallium. Most of the 
other elemental contaminants of ecotoxicological significance were found at measurable 
concentrations in most of the sediment core samples. 
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3. Organics 
The organic constituent data for all of the sediment core samples arc presented on a site-
by-site basis in Appendix D, Table D-2. Three major classes of organic compounds are 
represented. These include polynuclear aromatic hydrocarbons, chlorinated pesticides 
and PCBs. Nearly all of these compounds have threshold and benchmark 
ecotoxicological concentrations in the Calumet Ecotox Protocol (Ecotoxicology 
Roundtable Technical Team, 2005). 
For analysis in this study, we focused on 30 environmentally important PCB congeners 
and congener pairs in both water and sediment extracts. These were listed in Tables 1 
and 3. The "Total Measured PCBs" data reported in Appendix D, Table D-2 are the 
simple sums of the measured congener concentrations. To provide concentrations that 
could more confidently be compared to the ecotoxicological threshold and benchmark 
concentrations for PCBs, we have adjusted our measured concentrations upward. Table 
D-3 presents estimates, based on US PCB sales information, of the by-weight percentage 
that the measured congeners constitute of total PCBs (from Hansen, 1999). The sales 
information suggests that the congeners measured in this study constitute about 60% of 
the total weight of PCBs sold. Other calculations, in Table D-4, are based on the weight 
percentage of the congeners measured in this study that were analytically determined in 
various Aroclors (from Hansen, 1999). These arc the commercial formulations of PCBs 
made in the US. Our congeners total 58 to 73% by weight of the various formulations. 
We chose 60% by weight as a reasonable, and relatively conservative, estimate of our 
measured congeners in Aroclor formulations. Thus, we anived at a correction factor of 
0.6 for our Total Measured PCBs concentrations. The data in Table D-2 designated as 
"Polychlorinated Biphenyls" are the sums of the congener concentrations measured in 
this study divided by the 0.6 correction factor. This yields an estimate of total PCBs in 
the sediments which can be compared, with some confidence, to the critical 
ecotoxicological values for PCBs in sediment. Again, no PCBs were found in the water 
column samples. 
Data for organic constituents, in contrast to most other chemical parameters, include a not 
detected (ND) status. If no discernible detector signal is found in the appropriate 
retention time window, the analyte is characterized as not detected in that sample. 
Measurable, and in some cases, highly elevated, levels of PAIi compounds were found in 
most of the sediments analyzed. Ranges of concentrations between the different 
sampling sites tended to be large and there were often large differences between in-pond 
cores. In contract, the concentrations of most of the chlorinated pesticides were quite 
low, often at or near the detection limit. The exceptions were DDT degradation products. 
These were measurable in nearly every core sample and were elevated above 100 µg/kg 
in several of the cores. Total PCBs (after correction) ranged from 4 to over 400 µg/kg. 
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D. Interpretations 
Examination of the surface water and sediment data showed some general trends. The 
more common, higher concentration constituents, eg. the general water quality 
parameters, tended toward normal distributions across al l of the ponds. In the sediments, 
many of the "contaminant" parameters, such as toxic metals and anthropogenic organic 
compounds, showed a much more skewed distribution, over large concentration ranges. 
These differences in the distribution of constituent concentrations across all of the pond 
sediments is exemplified in Figures 2 and 3. The calcium data in Figure 2 reflect a 
relatively "smooth" increase in calcium in the concentration-ordered data, with median 
and mean concentrations being similar. In contrast, the data for pyrene and DDD in 
sediments (Figure 3) show exponential increases in concentration in a similarly ordered 
array. For these parameters, the means exceed the medians by a factor of 5 to 10. 
Figure 2: Distribution of Calcium Concentrations in Pond Sediments 
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Data for a limited number of parameters from the samples collected in October 2004 
were provided to a University of Illinois graduate level "Consulting Statistics" course for 
their use during the Fall semester. The students rigorously examined the data to 
determine the best statistical presentation of the results. The goal for each measured 
parameter was to provide a reasonable background concentration number for the region. 
As is apparent from the data tables, many of the parameter concentrations represent 
fairly large ranges. The team of students analyzing these data (Gao, et.al, 2005) 
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suggested that a simple median concentration would be the most effective way of 
"representing" the results. This approach, which minimized the impact of the highest and 
lowest concentrations observed in the samples, was applied to the surface water results 
for the inorganic constituents (Table 4). Organic constituents were not found in the 
surface waters. 
Figure 3: Distribution ofDDD and Pyrene Concentrations in Pond Sediments 
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The Technical Team rejected the use of median concentrations to represent background 
sediment concentrations for the Calumet region wetlands. A number of issues were 
raised, the most significant of which was that there is precedent in the literature, and in 
US EPA guidance, for selecting some limit, such as the 95th percentile of the distribution 
of the data, as the background concentration. A subgroup of the Technical Team 
discussed the issue in some detail and recommended that Tetra Tech be engaged to 
statistically analyze the data set and define background concentrations in a more 
rigorously statistical manner. 
The City of Chicago Department of the Environment provided funding for the statistical 
assessment. The result of that effort is provided as Attachment 1: "Statistical Analysis of 
Background Sediment Concentrations - Calumet Area". Note that the statistical analysis 
was limited to the sediment data. As the following section reveals, the Technical Team 
had no significant concerns with any of the parameters in the surface water data set. 
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1. Surface Waters 
In Appendix C, Table C-1, the results of the surface water analyses for all samples from 
all ponds arc presented. These data are concentration-ordered in Appendix E, Table E-1. 
We chose to separate the fall from the spring data, since water and environmental 
conditions were quite different for the two samplings. The fall and spring median values 
for each parameter for both seasons are indicated in Table E-1 and in Table 4. The mean 
values, mean to median ratios and the relative standard deviation of the mean are also 
presented for each parameter for the fall and spring data in Table E-1. Mean to median 
ratios of approximately 1 suggest that the values for those parameters were approximately 
normally distributed. This was the case for most of the measurable water constituents, 
with the exception of aluminum. We suspect that the geochemistry of the soils in which 
the ponds and lakes reside was sufficiently different to cause a different distribution in 
the aluminum data (see for example the range of clay fraction in the sediments). Elevated 
mean to median ratios for spring nitrate and ammonia data probably reflect differences in 
study watershed practices (eg. lawn fertilization) of these nutrients. 
Fall and Spring median values were similar for most parameters (Table 4). The chloride 
concentration median was higher in the Fall data, by nearly a factor of 3. Sodium, 
potassium and magnesium concentrations show a similar trend, although not as striking. 
A likely explanation would be concentration of soluble constituents as water levels 
dropped in the Fall. However, neither the calcium nor the sulfate data support this 
interpretation. It is possible that other processes are influencing calcium and sulfate 
concentrations in these ponds/lakes. Unfortunately, conductivity measurements were not 
made in the Fall sampling. 
Other elemental median concentrations were low and did not show pronounced 
differences between Fall and Spring samplings. One exception was zinc, which was 
somewhat elevated in the Spring samples. 
Reporting limits in Tables C-1 as well as in Tables D-1 and D-2 ( <RL values in the 
tables) are not consistent throughout the project for certain elements and organic 
compounds. Because of differences in reporting limits over the duration of the project, 
this occasionally produces what appears to be a slightly disordered "ordered" data set. In 
statistical manipulation of the surface water data, we have chosen to apply the following 
conventions: (1) all data repo1ted as <RLs are given the values of RL/2 for calculation 
purposes; and (2) all data reported as ND (not detected) are given a value of zero for 
calculation purposes. These conventions apply to calculations made in the appendix 
Table E-1 and E-2. 
Most of the surface water concentrations for analytes of ecotoxicological concern were 
low. In Table 4 the surface water median concentrations are compared to the critical 
ecotoxicological concentrations. The mean spike recoveries for those constituents, where 
these data are available, are also presented in this table. Threshold and benchmark 
ecotoxicological concentrations are limited to 18 elemental contaminants and cyanide. 
The median concentrations, Fall or Spring, for these constituents are well below 
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Table 4: Surface Water Median Concentrations for Inorganic Constituents 
Fall,2004 Spring, 2005 Mean Spike 
Threshold Benchmark Median Value Median Value Recovery, % 
Parameter Units Symbol Value<•l Value<1> (n= lO) (n=16) (n=S) 
remperature oc T NVA NVA 10.8 15.0 NVA 
oH pl I units p!l NVA NVA 8.2 8.3 NVA 
Dissolved Oxve.cn mg/L DO NVA NVA 8.6 12 NVA 
Soccilic Conduciance usicmcn/cm Y, NVA NVA NA 490 NVA 
Total Ornamc Carbon m~/1 TOC NVA NVA II 8.1 101% 
Chloride m<>/1 er NVA NVA 47 17 101% 
Nimtc mg-NIL NO, NVA NVA <0.02 <0.02 107% 
Nitrate mg-N/L NO, NVA NVA <0.01 0.077 98% 
Ammomum mg-N/L NII: NVA NVA 0.06 <0.03 90% 
Sulfate m<>/1 so;' NVA NVA 45 52 10 1% 
Phosphate mg-P/L PO;' NVA NVA <0.02 <0.02 86% 
Calcium mg/L Ca NVA NVA 35 49 10 1% 
Magnesium mg/L Mg NVA NVA 34 25 103% 
Pota.%ium mg/L K NVA NVA 4.5 37 84% 
Sodium mg/L Na NVA NVA 24 13 108% 
Aluminum µg/L Al NVA NVA 140 78 90% 
Anumonv µg/L Sb JO 88 <8 <8 63% 
Arsenic 11v/I As 48 340 2.5 2.4 91% 
Barium µg/1, Ba 5,000 5,000 50 33 96% 
Bcrvllium µg/L 13e NVA NVA <4 <4 9 1% 
Cadmium uidL Cd 5. 1 14.3 <2 <2 82% 
Chromium (Ill) uidL Cr' 185 1420 NA NA NVA -- - r--
Chromium (Vil µg/L er• II 16 NA NA NVA 
Chromium, total ug/L Cr NVA NVA <8 2.0 IOI% 
Cobalt UQ/L Co 24 110 <4 <4 97% 
Conn.,r ui,:/L Cu 23.2 36.4 5.1 2.4 92% 
Cvan ido µg/L CN- 5.2 22 <2 <2 80% 
Iron µg/L Fe 1,000 1,000 530 710 108% 
Lead ui,:/L Pb 16.7 3 18 <2 <2 100% 
Man~ese ue/L Mn 1,000 1,000 42 35 98% 
Mercury ug/L Hi,: 0 9 1.7 0.017 0.024 88% 
Nickel UQ/1, Ni 134 1.200 <20 <20 97% 
Selenium 11g/L Se 5 JO <2 <2 72% 
Siher µg/L Ag 5 5 <2 <2 80% 
Thalhu1n ug/L Tl IO 20 <2 <2 93% 
Vanadium UQ/L V 12 190 <2 <2 96% 
Zinc ug/L Zn 304 301 3.0 12 84% 
,nThreshold and benchmark values are taken from Calumet Ecotox1cology Roundtable Technical Team (2005). Some values have 
been rounded to 3 signi ficant figures. 
NVA = no value available; NA= value not appl icable 
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associated threshold values. Even individual data points are below threshold values 
except for iron concentrations in the Spring sampling. We speculate that the higher iron 
concentrations observed are transient, and associated with the normal mixing of the pond 
and lake waters after ice out. It is probably safe to conclude that contaminant availability 
and solubility considerations preclude elemental and cyanide concentrations from 
exceeding ecotoxicological concentrations in the surface waters of the study ponds and 
lakes. Drastic changes in water quality, such as the onset of anoxic conditions or large 
pH changes, could significantly alter this conclusion. 
2. Sediments 
All of the sediment data are ordered in Appendix E, Table E-2 in similar fashion to the 
surface water results. A total of 3 7 measurements were made for each of the sediment 
constituents. The ordering provides a quick look at how each of the constituents were 
distributed and the overall ranges of concentrations. The medians, means, mean-to-
median ratios and relative standard deviations of the means were also calculated and are 
presented in this table. 
For the elemental data, changing reporting limits resulted from changes in the dilutions 
used prior to analysis of the samples. See for example the data for Be and Sb in Table 
D-1. For organic analyses, reporting limits, which are defined by the lowest standard in 
the standard curve for any given sample batch, may change depending on the quality of 
the instrument response for the lowest standard. If the lowest standard or the associated 
check standard did not produce an adequate instrument response throughout a given 
analytical run, the next higher standard was used to define the RL. Examples are 
provided in Table D-2 by acenaphthene and benzo(a)pyrene. Because nearly all of our 
reporting limits are below the threshold concentrations for the constituents of interest, 
these reporting limit changes will not significantly impact the interpretation of the results. 
The sediment median concentrations for the common (not of ecotoxicological 
significance) inorganic constituents are presented in Table 5. These data reveal that 
Table 5: Sediment Median Values for Common Inorganic Constituents 
1\ledian Value 
Parameter l 'nits Svmbol (n=37) (Zl 
Total organic carbon % TOC 3.7 
Total sulfur % s 0.35 
Panicle Size Distnbution: sand %sand 14 
si l %si lt 46 
cla} % clay 19 
alcium mg/kg Ca 43,000 
Magnesium mg/kg Mg 15,000 
Potassium mg/kg K 1,700 
Sodium me/ke Na 300 
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overall the sediments of the region are calcareous, predominantly silt and of moderate 
organic carbon content. As the appendix Table D-2 reveals, sand predominated in a 
couple of the ponds, and total organic carbon ranged up to nearly 40%. 
For all contaminants of ecotoxicological significance, the sediment concentration data 
presented in Appendix Tables D-1 and D-2 was statistically assessed to select appropriate 
and defensible background concentration values for each contaminant. In the statistical 
analysis done by Tetra Tech (Attachment 1), the 95th nonparametric percentile is 
recommended for use in defining the background concentrations for the Calumet area 
sediments. The statistical analysis process eliminated some statistical outliers from the 
data set and accounted for be low detection limit and nondetected concentration data. The 
approach applied to the data set is described in detail in Attachment 1. 
The results of the statistical analysis for the sediment toxic metals are summarized in 
Table 6. The threshold and benchmark data are included in the table to facilitate 
comparisons. 
Table 6: Sediment Background Values for Toxic Metals 
Chemical Units Threshold Benchmark Background 
Value<') Value<1> Concentration 
Aluminum mg/kg NVA NVA 15,000 
Antimony mg/kg 3.2 70 0.80 
Arsenic mg/kg 9.79 33 26.4 
Barium mg/kg NVA NVA 213 
Bcrvllium mg/kg NYA NVA 1.5 
Cadmium mg/kg 0.99 4.98 3.7 
Chromium mg/kg 43.4 111 69.9 
Cobalt mg/kg NYA NVA 17.2 
Cooner mg/k12 3 1.6 149 99.9 
Iron mg/kg 21,200 43,800 41,600 
Lead mg/kg 35.8 128 538 
Manganese mg/kg 460 1,100 1,810 
Mercury mg/kg 0. 18 1.06 0.47 
Nickel mg/kg 22.7 48.6 49.2 
Selenium mg/kg 4 4 5.03 
Silver mg/kg I 3.7 0.64 
Thallium mg/kg l\'VA NYA 1.10 
Vanadium mg/ke NVA NYA 56.3 
Zinc mg/kg 121 459 761 
(I) Threshold and Benchmark values are taken from Calumet Ecotox,cology Roundtable Technical ream (2005). Some values have 
been rounded to 3 s ignificant figures. 
NVA = no value available 
With the rigorous statistical approach used to define sediment contaminant background 
concentrations in the Calumet region, nearly all of the metal background concentrations 
are in excess of the threshold values. The only exceptions, where threshold values are 
available, are for antimony and silver. A number of metal background concentrations 
exceed the benchmark values - these include lead, manganese, nickel, selenium and zinc. 
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The background values provided by the statistical analysis for the organic contaminants 
are presented in Table 7, again with threshold and benchmark ecotoxicological values for 
comparison. The background concentrations for essentially all of the polynuclear 
aromatic hydrocarbons, some of the chlorinated pesticides, and for total PCBs are 
strikingly higher than benchmark values. These elevated values likely reflect the 
extensive burning of hydrocarbon fue ls ( especially coal), mosquito control and general 
industrial activity in the region. Note that for the chlordane isomers, the background sum 
does not equal the total chlordane ( a + y) as background concentration values were 
developed independently for all three parameters. 
Table 7: Sediment Background Values for Organic Contaminants 
Chemical Units Threshold Benchmark Background 
Value<•> Value< 1> Concentration 
Acenaphthene mg/kg 1.3 1.3 120 
Acenaphthvlene mg/kg 0.01 0.13 100 
Anthraccnc mg/kg 0.06 0.85 1,060 
Benzo( a)anthracene mg/kg 0.11 1.05 2,910 
Benzo(b )fluoranthene mg/kg 10 NVA 2,690 
Benzo(k)fluoranthene mg/kg 0.24 13.4 2,700 
Bcnzo(g,h,i)pcrylcnc mg/kg 0.17 3.2 2,200 
Benzo(a)pyrene mg/kg 0.15 1.45 2,990 
Ch lordane (a+ y) mg/kg 0.003 0.02 3.9 
a-Chlordane mg/kg NVA NVA 1.1 
y-Chlordane mg/kg NVA NVA 2.5 
Chryscnc mg/kg 0.1 7 1.29 3,760 
p,p'-DDD mg/kg 0.005 0.06 1,250 
p,p'-DDE mg/kg 0.003 0.03 140 
p,p'-DDT mg/kg 0.004 0.03 75 
Dibenzo(a,h)anthracene mg/kg 0.03 0.14 691 
Fluoranthene mg/kg 6.2 6.2 9,070 
Fluorene mg/kg 0.54 0.54 429 
Heptachlor epoxide mg/kg 0.002 0.02 0.01 
lndo( 1,2,3-c,d)ovrcnc mg/kg 0.2 2 3,480 
Naphthalene mg/kg 0.47 0.56 200 
PCB (Calculated Total) mg/kg 0.06 0.68 134 
Phcnanthrcnc mg/kg 1.8 1.8 3,700 
Pvrcnc mg/kg 0.2 1.52 7,770 
( I) Threshold and Benchmark values arc lakcn from Cal umet Ecotoxicology Round1ablc Technical Team (2005). Some values have 
been rounded to 3 significant figures. 
NV A = no value available 
The ratios of background concentrations to ecotoxicological benchmark concentrations 
for a number of sediment contaminants are plotted in Figures 4 and 5. Figure 4, the plot 
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of ratios for metal contaminant concentrations in the pond sediments, clearly shows that 
background concentrations for lead, manganese, selenium and zinc exceed the benchmark 
Figure 4: Background/Benchmark Ratios for Sediment Metals 
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values for these contaminants although only lead shows a ratio above 2. The organic 
contaminant concentration ratios, plotted in Figure 5, are nearly all much greater than 
one, some by more than 4 orders of magnitude. 
Clearly the sediments are carrying significant concentrations of many organic 
compounds, well above those thought to have ecotoxicological consequences. But in 
some of the sediments, total organic carbon values are also high; the bioavailability of the 
contaminants was not assessed. The background concentrations, particularly for some of 
the polynuclear aromatic hydrocarbons, DDT and degradation products and 
polychlorinated biphenyls will have to be considered when setting remediation goals for 
each of the Calumet wetlands 
E. Quality Assurance 
Analyses done for this project were subjected to the rigorous quality assurance practices 
ofWMRC's laboratory. This was a complex set ofanalytes in a complex matrix so some 
variation in the quality assurance parameter responses were expected, and indeed 
observed. The overall results of the quality assurance practices verify that the analytical 
results presented in this report arc of good quality and representative of the constituent 
concentrations present in the pond waters and sediments sampled. Analysis completeness 
approached 100%. The mean matrix spike recove1ies for sediment analytes for which 
spikes were prepared are presented in Tables 8 and 9. 
Spike recoveries are acceptable for all inorganic parameters with the possible exceptions 
of antimony (59%) and selenium (73%). The reader may wish to correct the background 
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Figure 5: Background/Benchmark Ratios for Sediment Organic Contaminants 
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concentrations for these two analytes to insure a complete and accurate assessment of site 
data compared to threshold, benchmark and background values. 
The matrix spike recoveries for sediment organic compounds were based on 12 spikes, at 
least one in each analytical batch of samples processed. The recoveries presented in 
Table 9 represent the means. As is usual for organic analytes, spike recoveries are lower 
than for the metals. Spike recoveries for some of the analytes require special mention 
and should be considered when evaluating the sediment field data and background 
concentrations reported earlier. Naphthalene recovers poorly (at 17%) in our analytical 
methods, as do acenaphthylene and acenaphthene (at 28 and 24%, respectively). These 
are the most volatile of the PAII compounds and are likely lost in our cleanup and solvent 
concentration steps. Heptachlor (36%) and heptachlor epoxide (35%) also recover poorly 
in our assays. These are likely lost during the rigorous cleanup steps required for 
sediment extracts. 
Surface water spike recoveries are shown in Table 4 for inorganics and in appendix Table 
C-3 for organics. 
1. Surface Waters 
a. General Parameters 
The relative percent difference values for laboratory duplicates for common ion analyses 
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Table 8: Spike Recoveries for Inorganic Constituents in Sediments 
Mean Spike Recovei-y, 
Parameter ll nils Symbol % (n=2 to 5) 
Calcium mg/kg Ca 91 
Maimesium mg/kl! Mg 92 
Potassium mg/kg K 96 
Sodium mg/kg Na 110 
Aluminum mg/kg Al 86 
Antimony mg/kg Sb 59 
Arsenic mg/kg As 88 
Barium mg/kg Ba 93 
Bervllium mg/kg Be 94 
Cadmium mg/kl! Cd 85 
Chromium mg/kg Cr 108 
Cobalt mg/kg Co 105 
Conner mg/kg Cu 99 
Iron mg/kg Fe 99 
Lead mg/kg Pb 98 
Manganese mg/kg Mn 109 
Mercury mg/kg Hg 108 
!Nickel mg/kg Ni 106 
Selenium mg/kg Se 73 
Silver mg/kg Ag 87 
rrhallium mg/kg Tl 98 
Vanadium mg/kg V 104 
IZinc mg/kg Zn 94 
(chloride, nitrite, nitrate, sulfate, phosphate and ammonium) and TOC were all within 
our acceptable range (± 10%) with one exception. One of the duplicate NJ--Li-N analyses, 
in a sample at a concentration approaching the reporting limit for the method, yielded an 
RPD of 15%. This RPD was found to be acceptable at this low concentration. 
b. Metals 
For metals analysis, quality control measures associated with the water samples in this 
project included digested reagent blanks, digested duplicates, analytical duplicates, 
matrix spikes, and analytical spikes. An aqueous Certified Reference Material (SLRS-4; 
Canadian National Research Council) was also prepared with the water samples collected 
in the fall of 2004. Batch QC samples were prepared in the same manner as the field 
samples. In this laboratory, relative percent differences (RPD) between duplicates for 
metal analyses are generally considered acceptable if they are less than 20%. Matrix 
spikes for waters arc acceptable if they recover in the range from 75% to 125%. 
Overall quality control results for the surface water samples were mostly acceptable. 
Digestion blanks were generally low, duplicates were reproducible, and spikes recovered 
well with few exceptions. 
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Table 9: Spike Recoveries for Organic Contaminants in Sediments 
)lean Spike 
Recovery,% 
Parameter l'.nils (n=l2) 
IAcenaphthene mg/Im 34 
1Acenaphthvlene mg/kg 28 
IAnthraccnc mg/kg 59 
IBcnzo( a)anthracene mg/kg 75 
Benzo(b )fluoranthene mg/lrn: 73 
Benzo(k)fluoranthene mg/kg 47 
IBenzo(g,h,i)perylene mg/kg 60 
Benzo( a)pyrene mg/kg 60 
(hrysene mg/kg 6 1 
Dibenzo( a,h )anthracene mg/kg 87 
Fluoranthene mg/kg 63 
Fluorene mg/kg 48 
lndo( 1,2,3-c,d)ovrene mg/kg 92 
Naohthalene mg/kg 17 
Phenanthrene mg/kg 55 
Pyrene mg/kg 75 
rrotal Measured P AH mg/kg NVA 
Kt-Chlordane mg/kg 55 
r-Chlordane mg/kl! 55 
(hlordane ( a + f) mg/kg NVA 
P,P'-OOD mg/kg 78 
P.o'-DDE mg/kg 66 
P,P'-DDT mg/kg 67 
bieldrin mg/kg 64 
Endrin mg/kg 82 
Hcptachlor mg/kg 36 
Hcptachlor epoxide - mg/kg 35 
Total Measured Polychlorinated Biphenyls mg/kg 82 
Total Polychlorinatcd Biphcnyls mg/kg 82 
:,I.VA ; no value ava1 lab lc 
The greatest problem made apparent by the QC samples is contamination in the blanks. 
Contamination of iron, nickel, copper, zinc, selenium, lead, a luminum, barium, mercury, 
and calcium was observed in one or more of the digestion reagent blanks . Contamination 
levels observed for nickel, aluminum, barium, mercury and calcium were insignificant 
relative to water sample results. Al though contamination of Se and Pb only occurred in 
one of the 4 digestion blanks, it was greater than concentrations observed in the water 
samples of that digestion batch. Since neither Se nor Pb contamination was observed in 
any of the 5 trip blanks, the one contamination event is isolated and docs not negatively 
impact sample results for these two elements. Contamination levels for iron, copper and 
zinc in both the trip blanks and digestion blanks were significant relative to sample 
results. 
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With the exception of one aluminum result, duplicates, where concentrations were 
measurable, were reproducible and yielded RPDs in the range of Oto 26%. Most RPDs 
were in the single digit range. Most matrix spikes and analytical spikes recovered in the 
range of 72% to 135%. Notable exceptions were 2 of 4 matrix spikes for mercury that 
recovered in the 60-70% range, one spike for Zn that recovered at 50% and one spike for 
Ba that recovered at 51 %. The low frequency of occurrence of low spike recoveries for 
these analytes does not support any bias correction of the corresponding sample data. 
While blank contamination levels observed for nickel. aluminum, barium, mercury and 
calcium were insignificant relative to water sample results, blank contamination levels for 
iron, copper and zinc were not. Contamination levels for these three elements should be 
evaluated to assess their impact on the corresponding sample data. 
i. Iron 
Iron contamination observed in the trip blanks is present at about the same levels as that 
present in the digestion blanks. The trip blanks were analyzed with and without 
digestion. A comparison of this data revealed that most of the contamination is occurring 
as a consequence of the digestion process rather than cleanliness of the bottles, the DI 
water or sampling trip exposures. Iron results in the aqueous samples are likely biased 
high by about 210-300 µg/L. This is the only element for which the levels of 
contamination were consistent. Consequently, it is the only element for which a 
correction for sample contamination is encouraged when considering the data. 
ii. Copper 
Copper contamination was observed in 3 of 4 digested reagent blanks and in 1 of 6 trip 
blanks in the range of 4 to 10 µg/L with a single value of 40 µg/L. All aqueous sample 
results ranged from < 4 to 22 µg/L. Sample result may be biased by contamination in the 
4 to 10 µg/L range at frequencies similar to that observed in the blanks. 
iii. Zinc 
Zinc was observed in 2 of 4 digestion blanks and in 2 of 6 trip blanks. Three of the 4 
contaminated blanks were in the 4 to 6 µg/L range while one blank yielded 69 µg/L of 
zinc. Since samples results only ranged from< 4 to 21 µg/L, these results may be biased 
in the 4 to 6 µg/L range at frequencies similar to the occurrence of contamination in the 
blanks. 
With the exception of the isolated occurrences of unacceptable QC discussed above, all 
other QC parameters performed reasonably well. Excluding those clements for which 
blank contamination is observed, results for water samples for all other elements pose an 
uncertainty of no more than 30% or ± the detection limit, whichever is greater. The 
possibility of low-level contamination of copper and zinc in the samples will not 
significantly affect interpretation of the surface water metals data. 
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c. Organics 
The overall QC results for target organic analytes in the surface water samples was 
acceptable to good. The trip blanks and reagent (process) blanks were generally free of 
low-level contamination, spiked duplicates were reproducible and analytes, based on 
surrogate and spike results, recovered well. 
All trip blanks and processed reagent blanks were free of low-level contamination for all 
target analytes with one exception. Low-level pyrene contamination was observed for the 
reagent blanks in two of four sample batches. Pyrene values obtained for these blanks 
were 0.1 µg/L and 0.4 µg/L. Pyrene was not observed in any of the samples. The source 
of the blank contamination is unknown and had no impact on the surface water sample 
data. 
Five surrogate analytes were evaluated for each processed reagent blank, field sample, 
and QC sample to monitor performance of the analytical process. Surrogate congeners 
BZ# 14, 65, and 165, used to evaluate consistency of the PCB method performance, 
yielded a combined mean recovery of 60% with a mean RSO of 30%. Surrogate 
compound tetrachloro-meta-xylene (TCMX) was used to evaluate the OCP analytes. The 
mean recovery of surrogates in all field and QC samples was 44% with a mean RSO of 
41%. The TCMX surrogate recovery for both of the trip blanks and the processed 
reagent blank from one process batch were low: 15% and 9%, respectively. Additionally, 
the TCMX surrogate recovery of one field sample associated with this batch yielded a 
low result (11 %) . Polyaromatic hydrocarbon compounds in the QC samples and samples 
were evaluated against the terphenyl-dl4 surrogate. Mean recovery was 68% with an 
RSO of 31 %. These surrogate mean recoveries and RSOs are typical for this laboratory 
and were judged to be acceptable for the project. The low recoveries for TCMX in one 
process batch did not affect the sample results - none of the target analytes were detected 
in any of the field samples. 
Matrix spiked duplicates and analytical spikes were prepared for each process batch of 
samples. The overall mean matrix spike recovery for all PCB congeners was acceptable 
with a range from 41%-74%. The mean matrix spike recovery for the OCPs ranged from 
55%-93%. The mean matrix spike recovery for the P AHs ranged from 4 5%-l O 1 % with 
three exceptions. Recoveries for acenaphthene, acenaphthylene, and naphthalene, as 
mentioned earlier, were low; 38%, 40%, and 34%, respectively. The procedures used in 
this laboratory typically show reduced recoveries for these relatively volatile PAH 
compounds. 
In the MS duplicate samples, RSOs for PCB congeners ranged from 12%-28% with one 
exception. The RSO for BZ# 44 was 76%. The mean RPO between spiked duplicates 
ranged from 16%-39% with BZ# 44 yielding a higher value of 75%. The RSOs for OCPs 
in spiked samples ranged from 8%-32% and the mean RPO between spiked duplicates 
ranged from 11 %-32% with one exception. The mean RPO between duplicates for p,p' -
DDE was 41 %. The RSOs for PAH spikes ranged from 12%-38% and the mean RPO 
between spiked duplicates ranged from 6%-22% with four exceptions. Acenaphthene, 
acenaphthylene, naphthalene, and fluorene yielded RPOs between 37%-41 %. 
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Analytical spike recoveries were excellent for all target analytcs with values ranging from 
86%-133%. Again, results from these QA samples are acceptable and support the 
contention that the target organic analytes would have been found if present in the surface 
waters at concentrations exceeding the reporting limits. 
2. Sediments 
a. General Parameters 
A relative percent difference of< 10% is the primary control parameter for sediment TOC 
analyses. Most of the sediment samples met this criterion with duplicates. Several of the 
samples required 3 and even 4 replicate analyses to reach RPD values <10%. Variability 
in sediment TOC is commonly observed and dependent on degree of grinding. 
The relative percent difference of duplicates for sediment total sulfur analyses ranged 
between 16 and 25%. Most of the samples were <1 % total sulfur with values as low as 
0.014%. These low levels challenge the reporting level for this method, so higher 
variability between replicates is expected and acceptable. 
b. Metals 
Quality control measures used for assessment of metal analytes in the sediments included 
digested reagent blanks, digested duplicates, analytical duplicates, matrix spikes, 
analytical spikes and a Montana Soil Standard Reference Material (NIST SRM #27 10). 
The RPO of duplicates, calculated as the analytical measure of precision, has for solids an 
acceptance criterion of 40%. Matrix spike recoveries in the range of70 - 130% are 
considered acceptable. A subsample of the Montana Soil SRM was prepared with each 
batch of sediments and is the primary QC tool for assessing the accuracy of 
measurements because this standard is reasonably similar in matrix to that of the 
sediments. A total of 5 microwave batches were needed to prepare the sediment samples 
in this project. Although the sediment samples were collected and processed at two 
different times (fall 2004 and spring 2005), the results of the QC samples for the 2 groups 
of sediments were very similar such that an overall QC assessment for these samples can 
be provided in this report. 
One or more digested reagent blanks associated with the sediment batches showed slight 
contamination of iron, chromium, nickel, copper, zinc, arsenic, mercury, lead, aluminum, 
calcium, silver and sodium. However, contamination levels observed in blanks for all of 
these elements were insignificant relative to the sample concentrations. Except for an 
isolated occurrence of imprecision for nickel, selenium and beryllium, all digestion 
duplicates and analytical duplicates yielded relative percent differences of less than 30%. 
With the exception of antimony, mercury, calcium, selenium and sodium, all spikes of 
sediments with measurable levels, and all SRM samples, recovered in the 70 to 130% 
range. Excluding the above exceptions, departures from the acceptable QC recovery 
range were single occunences. Thus sediment results for all elements, except for the five 
elements discussed below, pose an uncertainty of less than 30% or± the reporting limit, 
whichever is greater. 
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Some QC data for the excepted elements were out of the laboratory's acceptable range. 
The fol)owing comments should be considered in evaluating sample data. 
i. Antimony 
Two of five matrix spikes in sediments recovered very poorly for antimony at 8 and 14%. 
Although the 3 remaining spikes recovered acceptably between 85% and 100%, all 5 
recovery results from the Montana soil SRM samples were poor, in the 22 to 33% range. 
Antimony results are likely biased low in most sediment samples. Correction for this 
bias has the potential to move the background sediment concentration for antimony 
(Table 6) into the range of the ecotoxicological threshold concentration. 
ii. Mercury 
Two of five SRMs recovered poorly, in the 40% range, for mercury. Mercury is at a 
fairly high concentration in the Montana Soil SRM, 32 mg/kg. Matrix spikes, spiked at 
0.2 mg/kg, recovered very well. Since sample results are low and matrix spikes of 
samples recovered acceptably, the error appears to be associated with the SRM only and 
no bias of mercury results is expected in the sediment samples. 
iii. Calcium 
Calcium was not spiked at sufficiently high concentrations in 2 of 3 matrix spike samples 
to provide reliable results. Low recoveries for calcium were observed for 4 of 5 SRM 
samples. Recoveries ranged from 31 % to 58%. So accuracy assessment information is 
limited for this element. The reasons for the low calcium recovery from the SRM 
samples are unknown. The certified SRM calcium content from an acid leach digestion 
of this standard is low at 0.41 % by weight; this value only represents about a third of the 
total calcium (1.3%) in the SRM. Calcium results for the project sediments were in the 2 
to 10% by weight range, typical of many IL soils. Consequently, this SRM is not a good 
match for calcium determinations in the calcareous sediments in most of the Calumet 
area ponds and lakes. Calcium in these sediments should be effectively released in an 
acid leach digestion. Since calcium levels typical of soils were observed in the Calumet 
sediments, it is unlikely that the pond results are biased low to the same degree that we 
observed for the SRM samples. Calcium is not an element of ecotoxicological concern. 
iv. Selenium 
Matrix spikes were the only accuracy parameter available for selenium in the sediments. 
Spike recoveries for selenium varied from 67 to 81 % with the average spike recovery 
being 73%. While these results were mostly acceptable, selenium results in the 
sediments are likely biased marginally low by some 20 to 30%. The selenium 
background concentration (Table 6) is already marginally above the ecotoxicological 
threshold and benchmark concentrations. 
v. Sodium 
All accuracy parameters (matrix spikes, analytical spikes and the SRM) for sodium 
recovered mildly high in the 110 to 140% range. Sodium results in the sediment samples 
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are likely biased high by IO to 40%. Sodium is not an clement of ecotoxicological 
concern. 
In summary, the overall quality control results for metals analyses in the sediment 
samples were very good. Digestion blanks were low, duplicates were reproducible, and 
spikes and SRMs recovered well with a few exceptions, as noted. With the caveats for 
antimony, selenium, and sodium, the metals QC results for sediments were acceptable. 
c. Organics 
For organic contaminants in sediments, the overall quality control results for the target 
analytes ranged from acceptable to good. Reagent (process) blanks, and process spikes 
and spike duplicates were prepared for each of seven process batches. The reagent blanks 
were generally free of low-level contamination. Analytes, based on surrogate, spike, and 
SRM results, recovered well. 
The process reagent blanks were generally free of low-level contamination for all 
analytes with a few exceptions. Low-level contamination of acenaphthylene at a 
concentration of <4 ng/g would be significant in relation to that analyte concentration in 
samples from one process batch. Low-level contamination ofBZ# 52 at a concentration 
of 0.5 ng/g was observed in one batch and would be significant in relation to the sample 
results for that batch. Additionally, low-level contamination of fluorene at <4 ng/g would 
be significant in relation to concentrations of that analyte observed in one sediment 
sample. The samples affected by the blank contamination were at low concentrations. 
This limited blank contamination did not influence data interpretation for this project. 
The same five surrogate analytes applied to the surface water samples were evaluated for 
each processed reagent blank, field sample, and QC sample. The combined mean 
recovery of surrogate analytes BZ# 14, 65, and 155 in field and QC samples was 74% 
with an RSD of32%. TCMX was recovered from the field and QC samples at 38% with 
an RSD of28%. Terphenyl-d14 was recovered from the field and QC samples at 75% 
with an RSD of 29%. These results are consistent with historical performance of this 
laboratory. Control plots of surrogate recoveries from field samples are presented in 
Figures 6 and 7. These data are plotted in the sequence in which the samples were 
analyzed and include data from samples processed in Fall, 2004 and in Spring, 2005. 
Surrogate concentrations for PCB 14 and terphenyl-d14 show an obvious drop in 
concentration between the fall and sp1ing samples. TCMX, although having a lower % 
recovery, provided the most consistent data over the course of all of these analyses. The 
extreme variability of the PCB 14 recovery, especially in the fall samples perhaps reflects 
the volatility of this lighter moleculare weight PCB. Sample 24 in the sequence appears 
to have received a double dose of the PCB surrogates. PCB 14 was also found as a small 
peak on a larger co-eluting peak in some of the samples, which can contribute 
significantly to variable quantitation. 
The field duplicate reproducibility was acceptable to poor for the various analytes. RPDs 
for the PCB congeners ranged from 8-84%. Only three OCP analytes were detected in 
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the field duplicates: 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT. They yielded RPDs of 55%, 
35%, and 43%, respectively. The reproducibility (RPDs) of P AHs between the field 
duplicates ranged from 12%-60%. These ranges are likely influenced, at least in part, by 
the inhomogeneous distribution of these contaminants within the sediments. 
Figure 6: PCB Surrogate Recoveries from Field Samples 
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Spiked duplicates and analytical spikes were prepared for each process batch. The 
overall mean spike recovery for all PCB congeners was acceptable with a range from 
66%-114%. The RSD for congeners ranged from 13%-36%. The mean spike recovery for 
the organochlorinc pesticides ranged from 55%-82% with two exceptions. The 
recoveries for heptachlor and heptachlor epoxide were 36% and 35%, respectively. The 
mean spike recovery for the P AHs ranged from 4 7%-92% with three exceptions. 
Recoveries for acenaphthylene, acenaphthene, and naphthalene, the more volatile PAI-Is, 
were low at 28%, 34%, and 17%, respectively. Additionally, analytical spikes were 
prepared for each batch and yielded mean recoveries ranging from 72%-135%. 
The overall reproducibility for PCBs between the spiked samples and the spiked sample 
duplicates was good. The RSDs for PCB congeners ranged from 13%-36%. The mean 
RPDs between spiked duplicates for the PCB congeners were :::24% with one exception. 
The mean RPD, obtained by GC/MS quantitation for BZ# 66, was 41 %. The RSDs for 
organochlorine pesticides ranged from 30%-57% with the mean RPD between spiked 
duplicates for individual OCP compounds ranging from I 0%-30%. The RS Os for PAH 
compounds were :::33% with two exceptions. dibenzo(a,h) anthracene yielded an RSD of 
35 
-61% and the RSD for indeno(l,2,3-cd)pyrene (IPE) was 65%. The mean RPD between 
spiked duplicates for individual PAH compounds was S29%. 
Figure 7: OCP and PAH Surrogate Recoveries from Field Samples 
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Two SRM materials were used to monitor accuracy of the organic contaminant analytical 
process. The NIST river sediment SRM 1939a, which was extracted and evaluated 4 
times during sample preparation, was used for PCB evaluation. The mean recovery of 
PCB congeners ranged from 48%-119% with RSDs from 15%-38% with two exceptions. 
BZ# 66 and BZ# 105 yielded RSDs of 53% and 70%, respectively. An expired 
Environmental Resource Associates SRM (Semivolatiles PT, Lot 362) was extracted and 
evaluated 3 times for OCP evaluation and 4 times for PAH evaluation. The mean 
recovery of OCP analytes ranged from 63% - 78% with RSDs ranging from 7% - 32%. 
The mean recovery of PAH analytes ranged from 46%-94% with a few exceptions. 
Acenaphthylene, acenaphthene, and naphthalene, the three most volatile PAHs, and 
anthracene recovered between 7%-24%. Additionally, benzo(a)pyrene recovered at 17%. 
The individual compound RSDs were a ll _<S32% except for naphthalene, which yielded an 
RSD of91%. 
The quality assurance results for organic contaminants in general support the quality of 
the data reported for the sediments. The reliability of the data for the three most volatile 
PAH compounds should be considered in reviewing the results. The low spike and SRM 
recoveries for these compounds plus the variability between spike duplicates suggest the 
sediment results are biased low and are somewhat erratic although probably within an 
order of magnitude of the true value. 
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V. Implications 
The ultimate results of this sampling and analytical project and the subsequent statistical 
assessment of the resulting data are the sediment background concentrations presented in 
Tables 6 and 7. Based on the data set assembled in this project these concentrations are 
offered as representative of the background concentrations for sediments from the ponds 
and lakes in the greater Calumet region. These background concentrations have been 
incorporated into the Protocol document and will be used when assessing alternative 
courses of action at the Calumet wetland sites proposed for rehabilitation. These 
background concentrntions represent the sediment concentrations one might expect to 
find in regional sediments that are free of direct discharges of target contaminants. 
Clearly, from the data presented in Appendix Tables D-1 and D-2, there has been a vast 
range of exposures of the study water bodies to various contaminants over time. And over 
the years some of the study ponds and lakes likely have received nonpoint source 
contamination from streets, yards and lawns. Such is apparently the nature of the urban 
environment in which these water bodies have evolved. 
The P AH concentrations in the sediments of the study ponds and lakes exhibit very large 
ranges, with some of the water body sediments containing very high concentrations of 
P AHs of ecological concern. Conversations with other individuals who are familiar with 
data from other water bodies in the region have confirmed similar P AH concentrations. 
These values appear to indeed be background concentrations for water body sediment 
exposed to a century or more of urban exposure. 
The type of statistical analysis performed on the sediments was not done for the water 
column data. The water column median values were all low, below threshold 
concentrations in most cases, so a rigorous statistical assessment was deemed to be an 
unnecessary cost. If the median values presented in Table 4, particularly for the toxic 
constituents, are used as "surrogate" background values for the south Chicago region, 
background concentrations will not be a significant factor in assessing remediation 
alternatives for the surface waters of the Calumet region wetlands. 
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Table A-1: Calumet Field Sampling - Sampling Location Coordinates 
Location: 
Sample Location # 
1 
2 
3 
4 
5 
Location: 
Sample Location # 
1 
2A 
28 
3 
4 
5 
Location: 
Sample Location# 
1 
2 
3 
4 
5 
6 
Location: 
Sample Location# 
1 
2 
3 
4 
5 
Redwing Pond, Sand Ridge 
Forest Preserve 
UTM Coordinates 16T 
4606362 04527671 
4606379 0452769 
4606397 0452826 
4606386 0452852 
4606396 0452887 
Flatfoot Lake, Forest Preserve 
District 
UTM Coordinates 16T 
4611350 0451177 
4611 216 0451260 
4611228 0451282 
4611106 0451296 
4610999 0451327 
4610842 0451466 
Powderhorn Lake, South Bay 
Forest Preserve District 
UTM Coordinates 16T 
4609798 0455963 
4609943 0455871 
4610069 0455613 
4610049 0455755 
4610186 0455999 
4610335 0455854 
Oakwood Cemetery Ponds 
UTM Coordinates 16T 
4624078 0449780 
4624180 0449798 
4624331 0449962 
4624392 0449983 
4624462 0449979 
A-2 
Location: 
Sample Location # 
1 
2 
3 
4 
5 
Location: 
Sample Location # 
1: grid #25 
2: qrid #22 
3: grid #14 
4 : grid #10 
5: qrid #5 
6 
Location: 
Sample Location# 
1 
2 
3 
4 
5 
Location: 
Sample Location # 
1: Grid #24 
2: Grid #21 
3: Grid #11 
4: Grid #6 
5: Grid #2 
St. Casimer Cemetery Pond 
UTM Coordinates 16T 
4615159 0438980 
4615191 0438938 
4615216 0438891 
4615255 0438866 
4615263 0438812 
Little Green Pond, Sand Ridge 
Forest Preserve 
UTM Coordinates 16T 
4606065 0453520 
4606075 0453495 
4606105 0453495 
4606111 0453475 
4606140 0453455 
4606057 0453533 
Egger's Woods Pond, Forest 
Preserve District 
UTM Coordinates 16T 
4614565 0456052 
4614683 0456105 
4614801 0456122 
4614780 0456194 
4614910 0456214 
Beverly Cemetery Pond 
UTM Coordinates 16T 
4613890 0441833 
4613895 0441795 
4613935 0441805 
4613950 0441784 
4613966 0441792 
Table A-1 : Sampling Location Coordinates 
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Figure A-4: Sampling locations in Eggers Wood Pond 
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Appendix B: Field Data Summary 
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Table B-1: Calumet Field Sampling - Field Data Summary - October, 2004 ... B-2 
Table B-2: Calumet Field Sampling - Field Data Summary - April, 2005 ..... B-4 
B- 1 
Table B-1: Calumet Field Sampling - Field Data Summary 
• October, 2004 
Location: Site 4 
Date Sampled: October 19. 2004 - - . - - - . , - -
Depth to Top of Depth of 
Sample Time Water Sampler, Measurements, 
Location# Sampled m m Temp, •c 
1 1110 
2 1125 1 1 11.1 
3 1150 
4 1210 1 1 10.7 
5 1230 
Location: Site 5 
Date Sampled: October 19. 2004 - - -- -  -
Depth to Top of Depth of 
Sample Time Water Sampler, Measurements, 
Location# Sampled m m Temp, •c 
1 0900 
2 0915 1 0.6 10.3 
3 0925 
4 0940 1 1 10.3 
5 0950 
Location: Site 7 
n:it<> ~:impled: October 19. 2004 -· -- ... 
Depth to Top of Depth of 
Sample Time Water Sampler, Measurements, 
Location# Sampled m m Temp, °C 
1 1450 
2 1505 1 1 11.9 
3 1525 1 1 12.0 
4 1540 1 1 12.0 
5 1555 
6 1610 1 1 12.0 
R-2 
Page 1 
Water Sediment 
Depth, Penetration, Samples 
00, ppm pH m m Taken Weather 
Cldy; low 50s; wind E 
0.6 0.6 sediment at 15 mph 
sediment 
8.4 8.2 4.2 4.6 and water 
2.6 2.9 sediment 
sediment 
8.9 8.1 1.0 1.4 and water 
3.4 3.6 sea1ment 
Water Sediment 
Depth, Penetration, Samples 
DO, ppm pH m m Taken Weather 
Cldy; low 50s; wind E 
1.7 Not measured none at 15 mph 
7.9 7.3 1.1 1.3 water 
1.4 1.6 sediment 
7.8 to 7.9 7.3 1.7 1.9 water 
1.4 1.6 sediment 
Water Sediment 
Depth, Penetration, Samples 
00, ppm pH m m Taken Weather 
Cldy; low 50s; wind E 
2.2 2.5 sediment at 15 mph 
sediment 
8.8 8.4 2.1 2.2 and water 
8.9 2.5 2.6 sediment 
Not water, incl. 
8.8 8.4 measured Not measured replicates 
2.3 2.7 sediment 
8.9 1.7 1.9 sediment 
Table 8-1: Field Dala Summary . October, 2004 
Table B-1: Calumet Field Sampling - Field Data Summary 
- October, 2004 
Location: Site 1 
Date Sampled: October 20. 2004 
Depth to Top of Depth of 
Sample Water Sampler, Measurements, 
Location# Time Sampled m m Temp, •c 
1 0930 1 1 11.2 
2 0950 1 11.0 
3 1015 1 1 10.5 
4 1030 
5 1040 1 10.5 
Location: Site 2 
Date Sampled: October 20, 2004 - ----- · -- --- . 
Depth to Top of Depth of 
Sample Water Sampler, Measurements, 
Location# Time Sampled m m Temp, •c 
1 1250 0.2 11.6 
2 1305 0.15 0.2 10.8 
3 1320 
4 1335 0.15 0.2 10.8 
5 1345 
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Water Sediment 
Depth, Penetration, Samples 
DO, ppm pH m m Taken Weather 
sediment 
6.5 7.9 1.9 2.2 and water Cldy; misty; 50-55° 
6.1 2.1 2.5 sediment 
sediment 
9.2 8.8 2.0 2.3 and water 
2.0 2.3 sediment 
8.8 1.6 2.3 sediment 
Water Sediment 
Depth, Penetration, Samples 
DO, ppm pH m m Taken Weather 
Cldy; stil l misting -
sky is darkening; 
12.0 0.4 1.0 sediment 50-55° 
sediment 
10.3 8.2 0.4 0.9 and water 
0.5 1.2 sediment 
sediment 
7.8 7.9 0.5 1.8 and water 
0.5 1.1 sediment 
Table 8-1: Field Data Summary- October, 2004 
Table B-2: Calumet Field Sampling - Field Data Summary 
- April, 2005 
Location: 
Date Sampled· 
Sample 
Location# 
1 
3 
Location: 
Date Sampled· - - -- - - · ··r·--· 
Sample 
Location# 
2 
4 
Location: 
n::iit~ ~::iim.e_lP.d : ---- --···r· -- · 
Sample 
Location# 
1: Grid #24 
2: Grid #21 
3: Grid #1 1 
4 Grid#6 
5: Grid #2 
Location: 
Date Sampled: 
Sample 
Location# 
2 
4 
Site 1 
Apnl 6, 2005 
Time 
Sampled 
920 
935 
Site 2 
4/fi7/7nn~ ··-- - - - - -
Time 
Sampled 
840 
850 
Site3 
A_enl6.2005 . . 
Time 
Sampled 
1520 
1530 
1540 
1550 
1605 
Site 4 
Apnl 5, 2005 
Time 
Sampled 
1550 
1600 
Depth of 
Depth of Water Measurements, 
Sample, m m Temp, •c 
1 1 14.6 
1 1 15.3 
Depth of 
Depth of Water Measurements, 
Sample,m m Temp, °C 
0.5 0.5 14.8 
0.5 0.5 15.2 
Dept h of 
Depth of Water Measurements, 
Sample, m m Temp, °C 
0.6 0.6 19.7 
0.6 0.6 20.3 
Depth o f 
Depth of Water Measurements, 
Sample, m m Temp, ' C 
1 1 16.0 
1 1 15.8 
DO,% 
saturation 00, ppm 
116 11.8 
120 11.9 
DO, •;. 
saturation DO, ppm 
72 7.3 
70 7.0 
DO,•;. 
saturation DO, ppm 
145 13.2 
172 15.5 
DO, 0/. 
saturation DO, ppm 
112 11 .0 
114 11 .3 
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Depth to 
Furthest 
Cond, Water Penetration, Samples Core Length, 
mmhos/cm pH Depth, m m Taken cm Weather 
Sunny, 65'; Winds S 
0.37 8.6 water moderate 
0.39 8.6 water 
Depth to 
Furthest 
Cond, Water Penetration, Samples Core Lengt h, 
mmhos/cm pH Depth, m m Taken cm Weather 
Overcast, 43' ; Wind 
1.3 7.9 water very brisk NW 
1.3 7.9 water 
Depth to 
Furthest 
Cond, Water Penetration, Samples Core Length, 
mmhos/cm pH Depth, m m Taken cm Weather 
water and Mostly overcast, 
0.29 10.1 0.8 1.5 sediment 27 70+'; Winds brisk S 
0.9 2.1 sediment 26 
water and 
0.29 10.1 0.8 1.9 sediment 29 
0.6 1.8 sediment 29 
0.6 1.6 sediment 36 
Dept h to 
Furthest 
Cond, Water Penetration, Samples Core Length, 
mmhos/cm pH Depth, m m Taken cm Weather 
0.45 8.3 water Sunny to P/C; 70+' 
0.44 8.3 water Winds S brisk 
Tobie 8-2 Field Oata Summary - Aool. 2005 
Table B-2: Calumet Field Sampling - Field Data Summary 
- April, 2005 
Location: Site 5 
Date Sampled: April 5 2005 
Depth of 
Sample Tlme Depth of Water Measurements, 
Location# Sampled Sample, m m Temp, ' C 
2 1030 1 1 12.4 
4 1045 1 1 11.4 
Location: Site 6 
Date Sampled: Apnl 6 7005 . ' 
Depth of 
Sample Tlme Depth of Water Measurements, 
Location# Sampled Sample, m m Temp, •c 
1 1130 
2 1140 0.8 0.8 16.5 
3 1150 
4 1205 
5 1220 0.6 0.6 17.9 
Location: Site 7 
Date Sampled: Apnl 5. 2005 -
Depth of 
Sample Tlme Depth of Water Measurements, 
Location# Sampled Sample, m m Temp, ' C 
2 1700 1 1 11.8 
4 1710 1 1 12.2 
Location: Sile 8 
- - -- - - - - -.--- - - -.------ -. - -
Depth of 
Sample Tlme Depth of Sample, Measurements, 
Location# Sampled m m Temp, ' C 
1 and #25 1210 
2 arid #22 1225 0.9 0.9 13.3 
3 and #14 1235 
4 gnd #10 1245 0.8 0.8 13.4 
5 and #5 1300 
6 1330 
00, .,,, 
saturation 
90.3 
72.1 
00,% 
saturation 
140 
154 
00,% 
saturation 
121 
118 
00, '/4 
saturation 
174 
172 
Page 2 
Depth to 
Specific Furthest 
Conductance, Water Penetration, Samples Core Length, 
DO, ppm mmhos/cm pH Depth, m m Taken cm Weather 
9.6 0.58 7.5 waler waler Sunny to P/C: 55• 
7.8 0.58 7.5 water water \Ninds S bnsk 
Depth to 
Furthest 
Cond, Water Penetration, Samples Core Length, 
DO, ppm mmhoslcm pH Depth, m m Taken cm Weather 
95% sunny 10•. S 
0.7 1.6 sediment 24 breeze IncreasIng 
water and 
13.6 0.51 8.2 0.9 1.8 sediment 23 
0.9 1.4 sediment 34 
0.8 1.4 sediment 23 
~u·to overcast and 
water and st1ghily cooler by 
14.6 0.49 8.8 0.8 1.3 sediment 18 1pm 
Depth to 
Furthest 
Cond, Water Penetration, Samples Core Length, 
DO, ppm mmhos/cm pH Depth, m m Taken cm Weather 
Sunny to P/C; 10•; 
13.1 0.63 8.6 water \Ninds S Bnsk 
12.6 0.63 8.5 waler 
Depth to 
Furthest 
Cond, Water Penetration, Samples Core Length, 
DO, ppm mmhos/cm pH Depth, m m Taken cm Weather 
Sunny to PIC, 10·. 
1.0 1.2 sediment 13 \Ninds S Bnsk 
water and 
18.1 0.49 7.9 1.2 1.5 sediment 11 
1 2 1.6 sediment 14 
17.9 0.48 8.1 waler 
1.0 1.3 sediment 12 
l.U 1.L s""'ment 
Table 8--2 F1tld Data Summary· Ap,~ 2005 
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Table C-1: Calumet Region Background Surface Water Data - Primarily Inorganic Analytes Page 1 
Site Designation: I 
October, 2004 April, 2005 
Reporting Benchmark Second Second 
Parameter, units Limit Value
1 First Site Site Mean First Site Site Mean 
Temperature. °C NVA 1\\/A 11.2 10.5 l0.8 14.6 15.3 15.0 
,pH NVA N\/A 7.9 8.8 8.1 8.6 8.6 8.6 
Dissolved OxvQen. mg.IL 0.5 N\IA 6.5 9.2 7.8 12 12 12 
Conductivity. mrnhos/cm NVA NVA NA NA NA 0.37 0.39 0.38 
Total Oreanic Carbon, mg/L 0.5 NVA 19 16 18 14 11 12 
Chloride, rng/L 0.05 N\IA 13 10 12 12 9.5 11 
Nitrite, mg-N/L 0.02 NVA <0.02 <0.02 <0.02 0.022 < 0.02 < 0.02(0.) 
Nitrate. mg-N/L 0.01 N\/A <0.01 <0.01 <0.01 0.24 0.14 0.19 
Ammonium, mg-'.\J/L 0.03 140 1 0.06 0.53 0.9 0.3 0.6 
Sulfate. mg/L 0.05 NVA 2.8 11 6.9 6.<1 13 9.8 
Plm\uhatc, me-P/L 0.02 NVA <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Calcium. mg/L 0.4 NVA 27 26 27 39 46 43 
Magnesium. mQ/L 2 NVA 22 26 24 20 22 21 
Potassium, mg/L 0.4 NVA 5.2 4.2 4.7 4.5 4.1 4.3 
Sodium, mu/L 0.4 NVA 8.4 7.5 8 6.7 5 2 60 
Aluminum, 1.1g/L 10 NVA 88 160 124 91 110 100 
Antimony, uo/L 8 88 <8 <8 <8 <8 <8 <8 
Arsenic. 1.1g/L 2 340 3.2 2.9 3.0 <2 <2 <2 
8Mium, 11g/L 2 5000 47 30 38 35 26 31 
Beryllium, 11g/L 4 NVA <4 <4 <4 <4 < 4 <4 
Cadmium, w,/L 1 14.3 <2 <2 <2 <2 <2 <2 
Chromium (IID. 1.1Q/L NVA 1.420 NA NA NA NA NA NA 
Chromium (VI). 11g/L NVA 16 NA NA NA NA NA NA 
Chromium. total, 1.1J1/L 8 NVA <8 <8 <8 <2 <2 <2 
Coball. 1.1g/L 4 110 <4 <4 <4 <2 <2 <2 
Copper, u1>/L 2 36.4 3.1 9.6 6.4 <2 <2 <2 
Cvanicle. ui,/L 2 22 <2 <2 <2 <2 <2 <2 
Iron. ug/1, 100 1000 540 520 530 640 520 580 
Lead. uo/L 2 318 3.7 3.5 3.6 <2 2.4 < 2((1) 
Manganese, uo/L 4 1000 51 130 90 35 43 39 
Mercurv. ug/L 0.004 1.7 0.021 0.044 0.032 0.0 15 0.022 0.019 
Nickel. µg/L 20 1203 <20 <20 <20 <20 <20 <20 
Selenium, 1.1g/L 2 10 <2 <2 <2 <2 <2 <2 
Silver, µg/L I 5 <2 <2 <2 <2 <2 <2 
Thallium. 1.1g/L 2 20 <2 <2 <2 <2 <2 <2 
Vanadium, uo/L 2 190 <2 <2 <2 <2 <2 <2 
Zinc, µg/L 4 301 90 12 10 5.9 4.6 5.3 
i From Calumet Ecotoxicology Roundtable Technical Team (2005) Table C-1 : Surface Water - Primarily Inorganic Anatytes 
C-2 
Table C-1 : Calumet Region Background Surface Water Data - Primarily Inorganic Analytes Page 2 
Site Designation: II 
October, 2004 April, 2005 
Reporting Benchmark Second Second 
Parameter, units Limit Value
1 First Site Site Mean First Site Site Mean 
Temperature, •c NVA NVA 10.8 10.8 108 14 8 15.2 15 0 
'DH NVA NVA 8.2 7.9 8.0 7.9 7.9 7.9 
Dissolved Oxygen, mg/l. 0.5 NVA 10 7.8 9.1 7.3 7.0 7.2 
Conductivity, uS/cm NVA NVA NA NA NA 1.3 1.3 1.3 
Total Organic Carbon, mg/L 0.5 NVA 5.6 5.9 5.8 4.9 4.9 4.9 
Chloride, m2/L 0.05 NVA 130 120 130 95 95 95 
Nitrite. 012-Nil 0.02 NVA <0.02 <0.02 <0.02 0.064 0.063 0.064 
Nilrale, mg-NIL 0.01 NVA 0.010 <0.01 <0.01 (a) 0.40 0.37 0.38 
Ammonium, mg-N/L 0.03 140 0.07 0.06 0.07 0.30 0.30 0.30 
SulfoLe. mg/L 0.05 NVA 94 98 96 240 240 240 
Phosphate, mg-P/L 0.02 NVA <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Calcium, m2/L 0.4 NVA 54 54 54 160 150 160 
Magnesium, mg/L 2 NVA 44 44 44 72 67 70 
Potassium, rng/L 0.4 NVA 4.8 5.8 5.3 5.3 5.1 5.2 
Sodium. mg.fl 0.4 NVA 62 54 58 51 47 49 
Aluminum. pg/L 10 NVA 850 960 905 1,100 1,100 1,100 
Antimony, w1/L 8 88 <8 <8 <8 8.0 8.0 8.0 
Arsenic, ,w/L 2 340 2.1 2.1 2.1 2.6 2.7 2.7 
Barium. u11/L 2 5000 42 46 44 42 46 44 
Beryllium, ug/L 4 NVA <4 <4 <4 < 4 <4 <4 
Cadmium, µg/L 1 14.3 <2 <2 <2 <2 <2 <2 
Chromium (JI!), 11g/L NVA 1,420 NA NA NA NA NA NA 
Chromium (VJ), 1111/L NVA 16 NA NA NJ\ NA NA NA 
Chromium, total, u11/L 8 NVA <8 <8 <8 4.7 5.3 5.0 
Cobalt, ug/L 4 110 <4 <4 <4 <2 <2 <2 
Copper, 1w/L 2 36.4 4.0 6.5 5.3 3.1 4.0 36 
Cyanide, pg/L 2 22 <2 <2 <2 <2 <2 <2 
Iron, uQ/L 100 1000 970 930 950 2,300 2,500 2,400 
Lead, uo/L 2 318 <2 <2 <2 1.6 <2 <2(a.) 
Manganese, pg/L 4 1000 22 35 29 150 150 150 
Mercurv, ,w/L 0.004 1.7 0.016 < 0.004 0.009(a.) 0.032 0.025 0029 
Nickel, pg/L 20 1203 <20 <20 <20 <20 <20 <20 
Selenium, 110/L 2 10 3.6 3.4 3.5 2.1 <2 <2(a) 
Silver. pg/L I 5 <2 <2 <2 <2 <2 <2 
Thall ium. u!!IL 2 20 <2 <2 <2 <2 <2 <2 
Vanadium, 11g/L 2 190 2 2 2.7 2.5 2.2 2.5 2.4 
Zinc, u11/L 4 301 11 5.4 8.2 13 11 12 
1 From Calumet Ecotoxicology Roundtable Technical Team (2005) Table C-1: Surface Water• Primarily Inorganic Analytes 
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Site Designation: 111 
October, 2004 April, 2005 
Reporting Benchmark 
First Site I Second I Second Parameter, units Limit Value1 Site Mean First Site Site Mean 
Tcm1wraturc, 'C l\'\'A NVA 19.7 20.3 20 
loll NVA NVA 10.1 I0.1 10.1 
Dissolved Oxv11en, m11/L 0.5 NVA 13 16 14 
Conductivitv. uS/cm NVA NVA 0.29 0.29 0.29 
Total Ornanic Carbon, m1.,/L 05 NVA 5.6 5.8 5.7 
Chloride, m£!/L 0.05 NVA 7.8 7.6 7.7 
Nitrite, ITil!'•N/L 0.02 NVA < 0.02 < 0.02 < 0.02 
Ni1rate, m1T-N/L 0.01 NVA < 0.01 < 0.01 < 0.01 
Ammonium. mg-N/L 0.03 140 <0.03 <0.03 <0.03 
Sulfate. 111g/L 0.05 NVA NO SAMPLES 28 28 28 
Phosphat<>, rng-P/1. 0.02 NVA <0.02 <0.02 <0.02 
Calcium, m11/L 0.4 NVA 10 17 13 
Magnesium, m!!/L 2 NVA COLLECTED 24 28 26 
Potassium, m2/L 01 NVA 0.73 0.77 0.75 
Sorlium,m!Zil. 0.4 NVA 6.1 6.3 6.2 
Aluminum, ue.lL 10 NVA 240 390 320 
Antimonv. uofl 8 88 <8 <8 <8 
Arsenic, u!!/L 2 340 2.4 2.3 2.4 
Barium, 110/L 2 5000 42 13 28 
Beryllium, u!!'/L 4 NVA <4 <4 <4 
Cadmium. ut>IL 1 14.3 <2 <2 <2 
Chromium (111), u!!/L NVA 1.420 NA NA NA 
Chromium (VT), urlfL NVA 16 NA NA NA 
Chromium, total, ur!IL 8 NVA 4.7 <2 2.9(a) 
Cobalt, ul!IL 4 110 <2 <2 <2 
Cooner. 110/L 2 36.4 3.6 <2 2.3(a) 
Cvanide. ul!'/1. 2 22 <2 <2 <2 
Iron, urr/L 100 IOOO 2,300 610 1,500 
Lead, uJ.?IL 2 318 18 5.1 3.5 
Manganese. ug/L 4 1000 34 29 32 
Mercury, llPIL 0.004 1.7 0.051 0.018 0.035 
Nickel. u!!IL 20 1203 <20 <20 <20 
Selenium, pg/L 2 10 <2 <2 <2 
Silver, µg/L I 5 <2 <2 <2 
Thallium, ug/L 2 20 <2 <2 <2 
Vanadium, ,m/L 2 190 <2 <2 <2 
Zinc, u!!IL 4 301 9.0 8.8 8.9 
i From Calumet Ecotoxicology Roundtable Technical-Team (2005) Table C-1 : Surface Water- Primarily Inorganic Analytes 
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Site Designation: IV 
October, 2004 April, 2005 
Reporting Benchmark Second Second 
Parameter, units Limit Value1 First Site Site Mean First Site Site Mean 
Temperature. •c NVA NVA 11.l 10.7 10.9 16 15.8 15.9 
lllf-1 NVA NVA 8.2 8.1 8.1 8.3 8.3 8.3 
Dissolved Oxvgen, nw/L 0.5 NVA 8.4 8.9 8.7 11 II 11 
Conductivity. µSiem NVA NVA NA NA NA 0.45 0.44 0.45 
Total Organic Carbon, mg/L 0.5 NVA 7.0 7.0 7.0 6.1 6.1 6. 1 
Chloride, me/L 0.05 NVA 15 15 15 14.5 14.4 14.5 
Nitrite, mg-N/L U.02 NVA <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Nitrate, me'.-N/L 0.01 NVA <0.01 <0.01 <0.01 < 0.01 < 0.01 < 0.01 
Ammonium, mg-N/L 0.03 140 0.060 0.060 0.060 <0.03 <0.03 <0.03 
Sulfate, mg/L 0.05 NVA 58 58 58 61 61 61 
Phosphate, mg-P/L 0.02 NVA <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Calcium, mg/L 0.4 NVA 35 35 35 48 47 48 
Magnesium. mg/L 2 NVA 32 31 32 25 24 25 
Potassium. mg/L 0.4 NVA 3.2 3.3 3.3 3.2 3.2 3.2 
Sodium. mg/L 0.4 NVA 8.4 9.3 8.9 7.5 7.8 7.7 
Aluminum. ""'L 10 NVA 170 210 190 210 210 210 
Antimony, pg/L 8 88 <8 <8 <8 <8 <8 <8 
Ar~enic. uu/L 2 340 2.0 2.0 2.0 <2 4.5 2 8(«) 
Barium. u(!/L 2 5000 49 58 54 40 43 42 
Beryllium, µg/L 4 NVA <4 <4 <4 <4 < 4 <4 
Cadmium. 1w/L l 14.3 <2 <2 <2 <2 <2 <2 
Chromium (IJn. uwL NVA 1.420 NA NA NA NA NA NA 
Chrnmium (Vij. pg/L NVA 16 NA NA NA NA NA NA 
Chromium, total, ua/L 8 NVA <8 <8 <8 1.9 5.0 3 
Cobalt, u2/L 4 110 <4 <4 <4 <2 <2 <2 
Copper, wz!L 2 36.4 <2 22 I 2(«) 2.3 2.5 2.4 
Cvanide, " "/L 2 22 <2 <2 <2 <2 <2 <2 
T10n, u!!IL 100 1000 610 570 590 600 2,300 1,500 
Lead. 11g/L 2 318 2.1 <2 <2 <2 1.7 <2 («) 
Maneanese, ug/L 4 1000 6.7 9.6 8.2 18 14 16 
Mercury, u!!/L 0.004 1.7 0.014 0.011 0.013 0.021 0.010 0.016 
Nickel. ui>/L 20 1203 <20 <20 <20 <20 <20 <20 
Selenium, µg/L 2 10 <2 <2 <2 <2 <2 <2 
Silver, ue/L 1 5 <2 <2 <2 <2 <2 <2 
Thallium, u11/L 2 20 <2 <2 <2 <2 <2 <2 
Vanadium, " "/L 2 190 <2 <2 <2 <2 <2 <2 
Zinc. u11/L 4 301 <4 <4 <4 6.4 4.8 5.6 
1 From Calumet Ecotoxicology Roundtable Teclmical Team (2005) Table C-1 : Surface Water - Primarily Inorganic Analytes 
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Site Designation: V 
October, 2004 April, 2005 
Reporting Benchmark Second Second 
Parameter, units Limit Value
1 First Site Site Mean First Site Site Mean 
Temperature, •c NV.A. NVA 10.3 10.3 10 3 12.4 11.4 11.9 
loll NV.A. NV.A. 7.3 7.3 7.3 7.5 7.5 
7.5 
Dissolved Oxvuen, me/L 05 NV.A. 79 7.9 7.9 9.6 7.8 
8.7 
Conductivity, uS/cm NV.A. NV.A. NA NA NA 0 58 058 0.58 
Total Organic Carbon. mu/L 0.5 NV.A. 22 22 22 16 16 16 
Chloride, mg/L 0.05 NV.A. 47 47 47 41 41 41 
Nitrite. m11:-N/L 0.02 NVA <0.02 <0.02 <0.02 < 0.02 < 0.02 < 0.02 
Nitrate, m11:-N/L 0 01 NVA <0.01 <0.01 <0.01 0.010 < 0.0 1 <0.0l(a) 
Ammonium, m11.-N/l 0.03 140 0.050 0.040 0.050 <0.03 <0.03 <0.03 
Sulfate. m!!IL 0.05 NVA 45 45 45 49 49 49 
Phosphate, mg-PiL 0.02 NVA <0.02 <0.02 <0.02 0.040 <0.02 0 030(a) 
Calcium, 1111!/L 0.4 NV.A. 71 70 71 69 70 70 
Mam1esium. 1111!/L 2 NV.A. 33 34 34 23 25 24 
Potass ium, mg/L 0.4 NVA 3.2 3.2 3.2 3.1 3.1 3.1 
Sodium, ml!IL 0.4 NVA 24 24 24 18 19 19 
Aluminum. ,11,/l. 10 NVA 40 46 43 21 20 21 
1\ntimony, w1/L 8 88 <8 <8 <8 < 8 < 8 <8 
1\r~cnic. ,ur/L 2 340 2.3 2.7 2.5 <2 4.1 3.0(a ) 
Barium. ul!/L 2 5000 56 55 56 30 30 30 
Beryllium, uu/L 4 NV.A. <4 <4 <4 <4 <4 <4 
Cadmium, uo/L 1 14.3 <2 <2 <2 < 2 < 2 <2 
Chromium (JI!), 110/L NVA 1.420 NA NA NA NA NA NA 
Chromium (Vl). ,rn/L NVA 16 NA NA NA NA NA NA 
Chromium, total. 110/L 8 NVA <8 <8 <8 2.0 2.4 2.2 
Cobalt. ue/1. 4 110 <4 <4 <4 < 2 < 2 <2 
Cooper, ui:?IL 2 36.4 14 4.8 9.4 4.7 13 8.9 
Cvanide, 11u/L 2 22 <2 <2 <2 <2 <2 <2 
Tron, uu/L 100 1000 420 410 420 670 910 790 
Lcarl, 11!!/L 2 318 2.1 < 2 <2(a) <2 <2 <2 
Maneanese. 110/I. 4 1000 140 150 150 120 120 120 
Mercury, ug/L 0.004 1.7 0.047 0.023 0.035 0.033 0.043 0.038 
Nickel, ug/L 20 1203 <20 <20 <20 <20 <20 <20 
Selenium, 110-/L 2 JO <2 <2 <2 < 2 < 2 <2 
Silver, ug/L l 5 <2 <2 <2 <2 <2 <2 
Thallium, ,m/L 2 20 <2 <2 <2 < 2 < 2 <2 
Vanadium, 11 0/L 2 190 <2 <2 <2 <2 < 2 <2 
Zinc, ufl/L 4 301 4.0 < 4 <4(a) 12 21 17 
1 From Calumet Ecotoxicology Roundtable Technical Team (2005) Table C-1: Surface Water - Primarily Inorganic Analytes 
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Site Designation: VI 
October, 2004 April, 2005 
Reporting Benchmark Second Second 
Parameter, units Limit Value1 First Site Site Mean First Site Site Mean 
Temoerature. •c NVA NVA 16.5 17.9 17.2 
IDH NVA NVA 8.2 8.8 8.4 
Dissolved Oxv11:en, ml!fl_ 0.5 NVA 14 15 14 
Conductivity, uS/cm NVA NVA 0.51 0.49 0.50 
Total Organic Carbon, mg/L 0.5 NVA II II II 
Chloride. m!!IL 005 NVA 18 18 18 
Nitrite, mg-N/L 0 02 NVA < 0.02 < 0.02 < 0.02 
Nitrate. m11:-N/L O.Dl NVA < 0.01 <0.Dl < 0.01 
Ammonium, mg-NIL 003 140 <0.03 <0.03 <0.03 
Sulfate, mg/L 0.05 NVA NO SAMPLES 54 54 54 
Phosohate. m{1-P/L 0.02 NVA <0.02 <0.02 <0.02 
Calcium, mg/L 0.4 NVA 55 50 53 
Maenesium, 11112/L 2 NVA COLLECTED 17 16 17 
Potassium. m11/L 0.4 NVA 11 10 11 
Sodium, mg/L 0.4 NVA 26 24 25 
Aluminum. u!!/L 10 NVA 36 45 40 
Antirnonv, u11/L 8 88 <8 <8 <8 
Arsenic, wr/L 2 340 <2 <2 <2 
Barium. ,w/L 2 5000 ll 25 18 
Bervll.ium. ufl/L 4 NVA < 4 < 4 <4 
Cadmium. ug/L l 14.3 <2 <2 <2 
Chromium (110. 1m/L NVA 1,420 NA NA NA 
Chromium (VI). µg/L NVA IG NA NA NA 
Clu·omium, total, 11r,/L 8 NVA 1.8 2.0 2 
Cobalt, ug/L 4 110 <2 <2 <2 
Coover, 11PII. 2 36.4 <2 <2 <2 
Cvanide, u11/L 2 22 <2 <2 <2 
f1on, u11/L 100 1000 780 1.200 990 
Lead, ,w/L 2 318 <2 <2 <2 
Manganese, ug/L 4 1000 88 140 110 
Mercury, uo/L 0.004 L7 0.059 0.063 0.061 
Nickel, IJ!l/L 20 1203 <20 <20 <20 
Selenium. 110/L 2 10 <2 <2 <2 
Silver. ,w/L I 5 <2 <2 <2 
Thallium, 110/L 2 20 <2 <2 <2 
Vanadium, ,w/L 2 190 <2 <2 <2 
Zinc,µg/L 4 301 21 15 18 
1 From Calumet Ecotoxicology Roundlal.Jle Technical Team (2005) Table C-1: Surface Water - Primarily Inorganic Analytes 
C-7 
Table C-1: Calumet Region Background Surface Water Data - Primarily Inorganic Analytes Page 7 
Site Designation: VII 
October, 2004 April, 2005 
Reporting Benchmark Second Second 
Parameter, units Limit Value1 First Site Site Mean First Site Site Mean 
Temperature, 'C NVA NVA 11.9 12.0 12.0 11.8 12.2 11 
ol I '/{VA NVA 8.4 8.4 8.4 8.6 8.5 8.5 
Dissolved Oxygen, mg/L 0.5 NVA 8.8 8.8 88 13 13 13 
Conductivity. uS/cm NVA NVA NA NA NA 0.63 0.63 0.63 
Total Organic Carbon, mg/L 0.5 NVA 11 11 11 10 11 I I 
Chloride, ml!IL 0.05 NVA 79 82 81 75 75 75 
Nitrite, mg-NIL 0.02 NVA <0.02 <0.02 <0.02 < 0.02 < 0.02 < 0.02 
Nitrate, mg-NIL 001 NVA <0.01 <0.01 <0.01 < 0.01 001 1 <0.01 (o.) 
Ammonium, ml!-N/L 0.03 140 0.080 0.10 0.090 <0.03 <0.03 <0.03 
Sulfate, mg/L 005 NVA 37 37 37 38 38 38 
Phosphate, mg-P/l 0.02 NVA <0.02 <0.02 <0.02 0040 <0.02 0 025(ct) 
Calcium. rnwL 0.4 NVA 31 31 31 36 38 37 
Magnesium, mg/L 2 NVA 37 37 37 29 32 31 
Potassium, mg/L 0.4 'r\VA 8.2 8 t 8.2 7.6 8.2 7.9 
Sodium. mg/L 0.4 NVA 51 52 52 49 54 52 
Aluminum. ul!'/L 10 NVA 110 63 87 64 31 48 
Antimony, ul!IL 8 88 <8 <8 <8 13 20 17 
Arsenic. ul!/L 2 340 6.5 6.3 6.4 3.4 3.4 3.4 
Barium. µg/L 2 5000 so 50 50 35 38 37 
Beryllium, pg/L 4 NVA <4 <4 <4 <4 < 4 <4 
Cadmium, urdL I 14.3 <2 <2 <2 <2 <2 <2 
Chromium (III), ul!'IL NVA 1,420 NA NA NA NA NA NA 
Chromium (VI). 1w/L NVA 16 NA NA NA NA NA NA 
Chromium, total, pg/L 8 NVA <8 <8 <8 3.7 3.5 3.6 
Cobalt, µg/L 4 110 <4 <4 <4 <2 <2 <2 
Copper, ug/L 2 36.4 5.4 <2 32(u) 3.3 <2 2.2(u) 
Cyanide, u11:/L 2 22 <2 <2 <2 <2 <2 <2 
Iron, uq/L 100 1000 370 410 390 630 400 520 
L('ad. u£!/L 2 318 <2 <2 <2 <2 <2 <2 
Manganese. µg/1. 4 1000 42 42 42 15 15 15 
Mercurv, u11/L 0.004 1.7 0.012 O.oJ7 O.oJS 0.038 0.012 0.025 
Nickel, pg/L 20 1203 <20 <20 <20 <20 <20 <20 
Selcnitun, uu/L 2 JO <2 <2 <2 <2 <2 <2 
Silver, 11u/L I 5 <2 <2 <2 <2 <2 <2 
Thallium, ull/L 2 20 <2 <2 <2 <2 <2 <2 
Vanadium, ul!'/L 2 190 <2 <2 <2 <2 <2 <2 
Zinc. udL 4 301 <4 <4 <4 12 13 13 
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Site Designation: VIII 
October, 2004 April, 2005 
Reporting Benchmark Second Second 
Parameter, units Limit Value1 First Site Site Mean First Site Site Mean 
Tcmoerature. •c NVA NVA 13.3 13.4 13.3 
loll NVA NVA 7.9 8.1 8.0 
Dissolved Oxygen, mg/L 0.5 NVA 18 18 18 
Conductivitv, uS/c:m NVA NVA 0.49 0.48 0.49 
Total Or~anic Carbon, mg/L 0.5 NVA 6. 1 6.1 6. 1 
Chloride. m11/L 0.05 NVA 16 16 16 
Nitrite, rn12-N/L 0.02 NVA < 0.02 < 0.02 < 0.02 
Nitrate, m11-N/L O.ot NVA < 0.01 0.013 <0.01 (u) 
Ammonium. m12-N/L 0.03 140 NO SAMPLES <003 <0 03 <0.03 
Sulfate, mrr/L 0.05 NVA 62 62 62 
Phosohate, mg-P/L 0.02 NVA < 0.02 < 0.02 < 0.02 
Calcium, m'1'1L 0.4 NVA COLLECTED 52 54 53 
Magnesium. mg/L 2 NVA 26 28 27 
Pota5sium, m11/L 0.4 NVA 0.40 0.41 0.41 
Sodium. ml!/L 0.4 NVA 8.4 8.4 8.4 
Aluminum. ""/L 10 NVA 51 31 41 
Antimonv, 110/L 8 88 <8 <8 <8 
Arsenic. µg/L 2 340 2.8 <2 <2(u) 
Barium. \J J!:/L 2 5000 9.5 16 13 
Bervllium. 110/L 4 NVA <4 <4 <4 
Cadmium, w!IL 1 14.3 <2 <2 <2 
Chromium (Iii), iig/L NVA 1,420 NA NA NA 
Chromium (VI). 11Q/L NVA 16 NA Ni\ NA 
Chromium, total, ug/L 8 NVA <2 <2 <2 
Cobalt, ,w/L 4 l 10 <2 <2 <2 
Cooner, 11a/L 2 36.4 <2 6.5 3.8(o.) 
Cvanide, " "/L 2 22 <2 <Z <2 
Iron, 110/L 100 1000 90 750 420 
Lead. u!!/L 2 318 <2 <2 <2 
Man11anese, 110/L 4 IOOO 23 34 29 
lvlercurv. u11/L 0.004 1.7 0.010 0.012 0.011 
Nickel. ""IL 20 1203 <20 <20 <20 
Selenium, w,n 2 10 <2 3.1 2. 1 (u) 
Silver, ""'L 1 5 <2 <2 <2 
Thallium, u12/L 2 20 <2 <2 <2 
Vanadium, ug/L 2 190 <2 <2 <2 
Zinc, u11/L 4 301 11 16 14 
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Table C-2: Explanation of Codes used in Data Tables and of Co-eluting Analytes 
Standardized Codes for Data Tables 
NVA No value available or appropriate 
NA Not Analyzed - this sample parameter was not measured. 
ND Not Detected - no instrument response was detected for this parameter. 
<X Concentration was less than the lower reporting limit for this parameter, generally defined by the 
lowest concentration standard. 
(CL) A value one-half of RL was used in place of the< value to calculate the mean and/or RSD, and the 
medians. If an ND value was involved in the calculations, a concentration of zero was used for ND. 
(B) CC/MS result reported 
(oJ Result is considered an estimate only 
(€) Reported result reflects the co-eluted analytes of BBF&BKF 
To calculate the means for benzo(b and k) fluoranthenes, the co-eluting concentrations were equally 
(q,) apportioned. 
Peaks that coclutc in our GC-ECO and GC/MS analysis 
PClls Congeners 5 & 8: These dichloro-PCBs can not be separated by CC/MS. 
Congeners 28 & 31: These trichloro-PCBs coelute on the CC-FlD column, but can be separated on the 
CC/MS column and quantitated individually by CC/MS. 
Congeners 66 & 95: These represent a tetra- and a penta- chlorinated congener and can be quantitated 
individually by CC/MS. 
Congeners 77 & 110: These represent a tetra- and a penta- chlorinated congener and can be quantitated 
individually by CC/MS. 
Congeners 84 & IO I: These pentachloro-PCBs can not be separated by CC/MS. 
Congeners 138 & 163: These hexachloro-PCBs can not be separated by CC/MS. 
Pesticides 
Heptachlor epoxide co-elutes with oxychlordane and has mass fragments that are common to 
oxychlrodane. Because both compounds have the same response, heptachlor epoxide has been 
calculated using results obtained from the ECO and CCMS. The heptachlor epoxide result, obtained 
from the CCMS was subtracted from the sum of the results for both compounds obtained from the ECO 
Table C-2: Data Table Codes 
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Table C-3: Reporting Limits and Recoveries for Organics in Surface Waters 
Mean Percent 
Parameter, units Reporting Limit Benchmark1 
Recoveries (n=4 unless 
noted) 
Acenaphthene. u!!/L 0.1 - 0.5 120 38 
Acenaphthylene, u!!IL 0.1 - 0.5 190 40 
Anthracene, µg/L 0.1 - 0.5 35 57 
Benzo(a)anthraccne. ug/L 0.1 - 0.5 0.2 61 
Benzo(b)fluoranthene, ug/L 1 - 3 5.7 67 
Benzo(k)fluoranthene, uu/L 1 - 3 90.7 73 
Benzo(g,h,i) perylene, u!!/L 1 - 3 13.2 90 
Benzo(a) pyrene, µg/L 3 8.1 64 
Chrvsene. mr/L l 17.6 60 
Dibcnzo(a,h)anthracene, u!!/L 3 2.5 101 
Fluoranthene, uu/L 0.1 - 0.5 199 58 
Fluorene. uu/L 0.1 -0.5 337 45 
lndeno(l ,2,3-c,d)pyrene, uu/L 3 5 73 
Naphthalene. u!!/L 0.J - 0.5 510 34 
Phenanthrene, _µg/L 0.1 - 0.5 46 58 
Pvrene, ug/L 0.1 - 0.5 87.6 53 
a-Chlordane (c) 0.01 NVA 59 (n=2) 
y-Chlordane (c) 0.01 NVA 56 (n=2) 
Chlordane, µg/L (a+ r) NVA 2.4 NVA 
IP. p'-DDD, µg/L 0.01 NVA 93 
ID, o'-DDE, ug/L 0.01 NVA 62 
IP, p'-DDT, ug/L 0.01 NVA 75 
Total DDT compounds, ng/L NVA 1.1 NVA 
Dieldrin. pg/L 0.01 0.24 72 
Endrin, ug/L 0.01 0.16 80 (n=2) 
Heptachlor, ug/L 0.01 0.52 61 
HeDtachlor epoxide. ug/L 0.01 0.52 63 (n=2) 
Polychlorinated biphenvls. ug/L 0.01 - 0.05; (0.3 for BZ#l8) 0.14 41-7 4 (for congeners) 
Dioxin (2.3.7.8-TCCDD) TEQ, ng/L NVA 0.10 NVA 
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Table 0-1: Calumet Region Background Sediment Data - Primarily Inorganic Analytes Page 1 
Site Designation: I 
Samplinq Date: October, 2004 All data f rom the 0-10 cm sediment core fractio n. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Site #1 Site #2 Site #3 Site #4 Site #5 Mean 
l'otal organic carbon. % 0 001 NVA 16 17 8.6 21 20 16 
Total sulfur, % 0.005 NVA 0.087 2.9 0.43 4.8 0.32 1.7 
Particle Si1,c Distribution: ¾sand 0.01 J\'VA 7.0 9.2 43 5.4 28 19 
¾silt 0 01 NVA 65 66 31 68 47 55 
¾clav 0.2 NVA 24 19 15 23 9.1 18 
Calcmm. mg/kg 40 NVA 82,000 61,000 80,000 68,000 96,000 77,000 
Maencsium. mg/kg 200 NVA 26,000 27,000 49,000 2 1,000 33,000 31,000 
Potassium, mg/kg 40 NVA 2,700 3,200 1,400 2,600 1,700 2,300 
Sodium. m!1lk!! 40 NVA 360 370 JOO 380 300 340 
Alummum, mg/kg 4 NVA 19,000 21,000 5,100 18,000 11 ,000 15,000 
Anl1monv, mg/kg 0.4 70 1.0 1.8 0.80 2.8 0.70 J .4 
Arsenic. mg/kg 0.4 33 26 25 16 30 II 22 
Barium, me/kg 0.4 NVA 210 240 80 180 130 170 
Bcrvllium, mg/kg 0.2 NVA 1.4 1.5 0.90 1.7 0 70 1.2 
Cadm111111, mg/kg 0.08 5.0 3.7 3.0 1.8 4.2 1.3 2.8 
Chromium, m~/kg 2 110 53 5 1 23 so 32 42 
Cobalt. mg/kg 0.4 NVA 19 14 8.3 16 7.8 13 
Copper, ml!/kg 0.4 150 390 270 320 700 130 360 
Iron, mg/kg 40 44,000 35,000 41,000 25,000 37,000 21,000 32,000 
Lead, mg/kg 0.4 130 610 530 180 530 220 410 
Maneanesc, mg/ke 0.4 1.100 1,000 920 690 900 750 850 
Mercurv, mg/kg 0.004 I I 0.47 0.45 0. 17 0.23 0.48 0.36 
Nicke l, mg/kg 0.8 49 49 35 25 51 22 36 
5eknium, mg/kl! 0.2 4.0 4.2 3.5 2 8 5.0 3.7 3.8 
Silver, mg/kg 0.08 3. 7 0.58 0.52 0.25 0.55 0 28 0.44 
Thal lium. mg/kg 0.08 NVA 1.2 I. I 0.71 1.8 0.56 I. I 
Vanadium. mg/kg 0.4 NVA 49 59 30 47 32 43 
Zinc, mg/kg 0.4 460 750 740 320 860 210 580 
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Table D-1 : Calumet Region Background Sediment Data - Primarily Inorganic Analytes 
Site Designation: II 
Page 2 
s~mpling Date: October, 2004 
Reporting Benchmark Site #1 Site #1 Site #2 Site #3 Site #4 Site #5 Mean of 
Parameter, units Limit Value1 0-10cm 10-20cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10 cm 
Total organic carbon. % 0.00 1 NVA 4.7 3.7 4.7 4.0 3.4 3.5 4 .1 
Total sul llJT, % 0 005 NVA 0.072 0.034 0.089 0.072 0. 11 0.088 0.09 
Particle Size Distribution· %sand 0.01 NVA 5.4 3.5 28 2.9 3.5 3.3 3.6 
%sill 0.0 1 NVA 79 80 77 78 76 76 77 
%clay 0.2 NVA 13 16 19 19 20 20 18 
Calcium, mg/ke. 40 NVA 98,000 69,000 98,000 86,000 81 ,000 83,000 8 9,000 
Magnes ium, mg/kg 200 NVA 29,000 32.000 25,000 31,000 36,000 33,000 31 ,000 
Potassmm. mg/kg 40 NVA 3,500 4,200 3,400 6,200 4.000 4,800 44 
Sodium, mg/ke 40 NV/\ 580 400 650 550 410 460 530 
Aluminum, mg/kg 4 NVA 19,000 19,000 17,000 23,000 [8,000 19,000 19,000 
Antunony, mjl:/kg 0.4 70 <0.4 <0.4 0.40 0.40 <0.4 <0.4 <0 .4(a) 
Arsenic, mg/kg 04 33 6.2 6.4 6.7 7.0 6.8 7.2 6.8 
Barium. mg/kg 0.4 NVA 140 93 110 140 98 110 120 
Bervllium, mg/kg 0,2 NVA 0.90 0.90 0.70 0.90 1.0 0.80 0 .86 
Cadmium, mg/ke 0.08 5.0 0.9 1 0.74 0.73 0.72 0.68 0.71 0 .75 
Chromium, mg/kg 2 11 0 30 32 29 33 29 30 30 
Cobalt, mg/kl! 0.4 NYA 10 JO I I 12 12 12 11 
Copper. mg/kg 0.4 ISO 40 35 38 41 38 39 39 
Iron, mg/kg 40 44,000 25,000 25,000 30,000 28,000 22,000 27,000 26,000 
Lead, mg/kg 0.4 130 47 52 50 48 66 54 53 
Mane:anese. mg/kg 0.4 1,100 430 380 440 400 580 550 480 
M~rcury, mg/kg 0004 I.I 0.082 0.076 0.073 0.074 0.072 0077 0.08 
Nickel. mg/kg 0.8 49 30 29 32 36 34 34 33 
Sele111um, mg/kg 0.2 4.0 1.6 1.8 1.6 1.8 1.9 1.5 1.7 
S ilver, mg/kg 0.08 3.7 0.21 0.19 0.27 0.2 1 0. 18 018 0 .21 
Thallium. mg/kg 0.08 NVA 0.61 0.66 0.69 0.70 0.62 0.71 0 .67 
Vanadium, mg/kg 0.4 NVA 35 39 35 44 32 38 37 
Zinc, mg/kg 0.4 460 130 110 120 130 120 130 130 
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Site Designation: Ill 
Sampling Date: April, 2005 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Site #1 Site #2 Site #3 Site #4 Site #5 Mean 
Total orcanic carbon, % 0.001 NVA 3.2 23 4.0 2.9 3.5 3.2 
Total sulfur,% 0.005 NVA 0.55 0.45 0.51 0.58 0 35 0.49 
l'a111clc Size Distribution. %sand 0.01 NVA 0.20 0.50 0.43 64 5.0 2.5 
%s1lt 0.01 NVA 57 55 62 56 59 58 
%clay 02 NVA 43 44 37 37 36 39 
Calcium, mg/k11: 40 NVA 40,000 35,000 49,000 25,000 37,000 37,000 
Magnesium. mg/kg 200 NVA 15,000 15,000 16,000 13,000 16,000 15,000 
Potassium, mg/kg 40 NVA 6,100 4.700 5,800 3,900 4,200 4,900 
Sodium, n,g/kg 40 NVA 140 99 150 65 88 I 10 
Aluminum, mg/kg 4 NVA 22,000 18,000 20,000 15,000 15,000 18,000 
Anlimonv, mg/kg OA 70 < I < I < I < I < I < I 
Arsenic, mg/kg 0.4 33 5.9 5.9 62 6.9 5.8 6 I 
flarium. mg/kg OA NVA 64 56 65 50 48 57 
Ber, Ilium, mg/kg 0.5 NVA 0.95 0.8 1 0.82 0.66 0.65 0.78 
Cadmium, mg/kg 0.08 5.0 I. I 0.78 0.98 0.80 0.72 0.88 
Chron11um, mg/kg 2 110 43 39 44 34 36 39 
Cobalt, mg/ke 0.4 NVA 17 16 17 16 15 16 
Coooer. m!!lkg 0.4 150 42 37 43 35 37 39 
Iron. mg/kg 40 44,000 22,000 21,000 22,000 19,000 18,000 20,000 
Lead. mg/kg 0.-t 130 30 37 27 29 25 30 
lvlane.anesc, mg/kg 0.4 1,100 590 590 680 440 490 560 
Mercurv, mg/kg 0.004 1.1 0.057 0.051 0.066 0.051 0.053 0.056 
Nicl.cL mg/kg 08 49 43 43 43 37 35 40 
Sclcn mm, mg/kg 0.2 4.0 0.99 0.73 0.90 I.I 0.71 0.89 
Silver, mg/kg 01 3.7 0.40 0.52 0.59 037 0.35 0.45 
Thallium, mQ/kg 0.1 NVA 058 0.48 0.50 039 0.39 0.47 
Vanadium, m!)/kg 0.4 NVA 40 32 36 28 28 33 
Zinc, mg/kg 0.4 460 120 110 120 96 95 110 
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Site Designation: IV 
Sampling Date: October. 2004 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units limit Value1 Site #1 Site #2 Site #3 Site #4 Site #5 Mean 
Total orJ).anic carbon,% 0 .001 NVA 3.1 2.8 4.3 1.8 3.8 3. 1 
Total sulfur. % 0.005 NVA 0.038 0.21 0.1 1 0.73 0. 13 0.24 
Particle Size Distnbution: %sand 0.01 NVA 63 34 6.8 6 1 II 35 
%silt 0.01 NVA 18 45 59 21 61 41 
%clay 0.2 NVA 12 17 33 10.0 26 20 
Calcium, mg/kg 40 NVA 43,000 54,000 63,000 36,000 41,000 47,000 
Magne~ium. mg/kg 200 NVA 20,000 37,000 33,000 23,000 32,000 29,000 
Potassium, m_g/kg 40 NVA 3,000 3,800 5,500 2,800 7,700 4,600 
Sodium, mg/kg 40 NVA 300 270 340 200 400 300 
Aluminum, m!!/kg 4 NVA 9,100 12,000 20,000 9,000 27 000 15,000 
Antimony, mg/kg 0.4 70 <0.4 <0,4 <0.4 <0.4 < 0.4 <0.4 
Arsenic. mg/kg 0.4 33 18 19 18 18 21 19 
Banum. mg/kg 0.4 NVA 42 39 91 29 95 59 
13ervll mm. mg/kg 0.2 NVA < 0.2 0.20 0.78 0.22 0 90 0.53(u) 
Cadmium, mg/kg 0.08 5.0 0.35 0.45 0.67 0.35 0.60 0.48 
Chromium, mg/kg 2 110 18 21 34 16 38 25 
Cobalt, me.ikg 0.4 NVA 9.6 II 13 9.9 17 12 
Copper. mg/kg 0.4 150 25 28 38 24 40 3 1 
Iron. mg/kP, 40 44,000 19,000 28,000 47,000 21,000 36.000 30.000 
L~ad, m!!ikg 0.4 130 37 28 65 22 64 43 
Manganese, mg/kg 04 1,100 360 740 760 390 800 610 
Mercurv. mg/kg 0.004 I.I 0.055 0.050 0.070 0.023 0.050 0.050 
Nickel, mg/kg 0.8 49 20 14 21 10 32 19 
Selenium, mg/kg 0.2 4.0 0.97 0.66 1.5 0.54 1.4 1.0 
Silver, mg/kg 0.08 3.7 0.29 0.17 0.24 0.13 0.29 022 
Thallium, mg/kg 0.08 NVA 0.5 1 0.71 0.73 0.84 0.92 0.74 
Vanadmm, mg/ke. 0.4 NVA 24 30 43 23 56 35 
Zinc, mg/kg 04 460 100 140 160 86 160 130 
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Site Designation: v 
Sampling Date: October, 2004 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Site #1 Site #2 Site #3 Site #4 Site #5 Mean 
Tot.ti organic carbon, % 0.001 NVA 6.6 6. 1 6.4 
Tolal sullur, % 0.005 NVA 3.0 2.3 2.6 
Pan1cle Size Distribution; %sand 0.01 NVA 56 55 56 
%silt 0.01 NVA 26 28 27 
% clav 0.2 NVA 12 N 10.0 11 
Calcium. ml(/J..g 40 NVA 67,000 0 48,000 58,000 
Magnesium. mg/kg 200 NVA 9,800 11 ,000 10,000 
Potassium. mg/kg 40 NVA NO SAMPLES 770 s 1,700 1,200 
Sodium, mg/kil. 40 NVA 300 A 340 320 
Aluminum. mg/k11. 4 NVA 4,400 M 6,500 5,400 
Antimonv, mg/1-g 0.4 70 <0.4 p <0.4 <0.4 
Arsenic. mg/kg 0.4 33 10.0 L 9 5 9.8 
Barium, mg/kg 0.4 NVA COLLECTED 63 E 57 60 
Bcr\llium, mg/kg 0.2 NVA 0.40 0.50 0.45 
Cadmium. mg/kis 0.08 5.0 0.72 C 0.42 0.57 
Chromium, 1112/kg 2 110 17 0 16 17 
Cobalt. mg/ke 0.4 NVA 8.2 L 10.0 9.1 
Con11er. mg/kg 0.4 150 21 L 21 21 
Iron. mg/kg 40 44,000 32,000 E 29,000 30,000 
Lead, mg/kg 0.4 130 69 C 40 55 
Manganese. mg/kg 0.4 1,100 1.100 T 750 920 
Mercurv. mg/kg 0.004 1.1 0.064 E 0.059 0.062 
Nickel, mla(lkg 0.8 49 14 D 2 1 18 
Selenium. mgikg 0.2 4.0 I.I 1.0 I.I 
Silver. mg/kg 0.08 3.7 0.11 <0.08 <O 08(a) 
Thallium. me/kg 0.08 NVA 0.23 0.22 0.23 
Vanachum, mg/kg 0.4 NVA 23 25 24 
Zinc, mg/kg 0.4 460 210 130 170 
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Site Designation: VI 
Sampling Date: April, 2005 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value1 Site #1 Site #2 Site #3 Site #4 Site #5 Mean 
Total ornan ic carbon, % 0.001 NVA 17 26 26 34 37 28 
Tota l sulfur,% 0.005 NVA 2.9 0.21 2.6 2. 1 1.4 1.9 
Particle Sae Distnbuhon: %sand 0.01 NVA 21 13 14 6.5 11 13 
%silt 0.01 NVA 43 46 48 58 43 48 
% clav 0.2 NVA 16 23 22 25 27 23 
Calcium, mg/kg 40 NVA 90,000 50,000 46,000 24,000 18,000 46,000 
Magnesium. mg/kg 200 NVA 5,200 4,000 3,500 2,600 2,600 3,600 
Potassium. n11!.fkl!. 40 NVA 1,000 1,200 1,000 1,000 930 1,000 
Sodium, mri./h 40 NVA 620 600 500 660 600 600 
Aluminum, mg/kg 4 NVA 6,800 8,300 6,700 5,800 5,300 6,600 
Ant imony, m!?/lrn: 0.4 70 < I < I < I < I < I < I 
Ar,;enic, m2/k2 0.4 33 15 20 2 1 23 20 20 
Barium. mg/kg 0 4 NVA 200 190 150 130 110 160 
Reryllium. mg/kg 0.5 NVA 0.70 1.2 0.92 0.96 0.80 0.92 
Cadmium, nu/kg 0.08 5.0 2. 1 3.6 3.5 2.5 2.5 2.8 
Chromium, m!?/kg 2 110 59 78 69 24 45 55 
Cobalt, mg/kg 0 4 NVA 6.8 9.1 9.2 6.8 6.6 7.7 
Coooer. mg/kg 0.4 150 43 64 74 87 59 65 
Iron. mg/kg 40 44,000 30,000 33,000 29,000 22,000 22.000 27,000 
Lead, m!!/kl:! 0.4 130 130 270 240 150 170 190 
Man2ancsc. mg/kg 0.4 1.100 1,900 1,800 1,200 730 1,200 1,400 
Mercury. mg/kg 0.004 I.I 0.12 0.19 0.18 0.2 1 0.21 0.18 
Nickel, m!?/kg 0.8 49 30 39 37 23 26 31 
Selenium, me/ke 0.2 4.0 3.4 4.0 4.1 3.4 5.3 4.0 
Silver, mg/kg 0.1 3.7 0.43 0.64 0.65 0.40 0.38 050 
Thallium, me/kg 0.1 NVA 0.25 0.58 0.57 0.72 0.50 0.52 
Vanadium, mg/kg 0.4 NVA 30 43 39 26 33 34 
Zinc, mg/kg 0.4 460 420 550 560 330 440 460 
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Site Designation: VII 
Sampling Date: October, 2004 
Reporting Benchmark Site #1 Site #1 Site #2 Site #3 Site #4 Site #5 Mean of 
Parameter, units Limit Value
1 0-10cm 10-20cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10 cm 
Total organic carbon,% 0.001 NVA 1.2 2.0 I 6 0.5 1 1.7 0 S9 I I 
Total suitor, % 0.005 'JVA 0.066 0.017 0050 0038 0.069 0 016 0.048 
Particle Size D1slnbullon % S,Uld 0.01 'JVA 87 85 84 92 88 91 88 
%silt 0.01 NVA 45 70 7.0 3 .1 4 .2 3.3 4.4 
% clay 0.2 NVA 39 4 I 5.2 1 7 2.0 1.7 2.9 
Calcmm. mg/kg 40 NVA 18,000 42,000 32,000 30,000 36,000 28,000 29,000 
Magnesium, mgikg 200 :,,;vA 13,000 18,000 15,000 10,000 20,000 13,000 14,000 
Potassium, mg/kg 40 NVA 330 370 340 370 270 180 300 
Sodium. mg/kg 40 l\'VA 160 250 530 250 230 160 270 
Aluminum, mg/kg 4 NVA 2,600 2,000 3,200 2,100 1,700 1,200 2,200 
Antimony, mg/ke 04 70 0.55 0 86 0.71 0.72 0.54 <04 0 54(u) 
Arsenic, mgikg 0-1 33 6.6 15 13 9.4 12 7.6 97 
Ba11um, md](g 04 NVA 18 37 37 32 23 59 34 
Beryllium, mg/kg 02 NVA <0.2 <0.2 <0.2 <0.2 <0.2 <02 <0.2 
Cadmium, mg/kg 0.08 5.0 0.14 0 15 0.18 <0.08 0.083 0.085 O. ll(u) 
Chrommm, mg/kg 2 110 S.7 76 13 9.9 6.3 5.6 8 1 
Cobalt mg/kg 04 NVA 2.6 27 2.6 3.0 2.2 1.6 2 .4 
Cooper, mg/kg 04 150 6. 1 62 8.2 48 4.9 6.0 60 
Iron, mg/kg 40 44,000 5,900 7,300 2,600 6,500 6,500 3 ,500 5,000 
Lead, mg/kg 04 130 14 18 20 IS 15 10 15 
Manganese. mg/kg 04 1,100 200 480 1,300 460 360 300 520 
Mercurv, mg/kg 0 004 I.I 0 .0 14 0.018 0.023 < 0.004 0 018 0 .01 I 0 .0 14(u) 
N ickel, mg/kg 08 49 S.5 4.4 4.6 4.1 30 2.4 39 
Selenium mg/kg 02 40 0.32 0.39 0 36 25 0.69 0.33 0 .84 
Silver, mg/kg 008 3.7 < 0.08 < 0 .08 < 0.08 <0.08 <0.08 <0.08 <0.08 
Thallium, mg/kg 0 08 NVA 0.092 <O 08 0 087 <0.08 < 0.08 < 0 .08 <O 08(u) 
Vanadium mg/kg 04 NVA II 9.5 17 15 79 65 11 
Zinc. mg/kg 04 460 36 so 49 43 39 36 41 
From Calumet Ecotoxicology Roundtable Technical Team (2005) Table D-1: Sediment - Pnmarily Inorganic Analytes 
D-X 
Table 0-1 : Calumet Region Background Sediment Data - Primarily Inorganic Analytes Page 8 
Site Designation: VIII 
Sampling Date: April, 2005 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Site #1 Site #2 Site #3 Site #4 Site #5 Mean 
Total organrc carbon.% 0 001 NVA 33 17 1 7 3.7 2.7 2.6 
Total sulfur, % 0.005 NVA 0.70 0.37 0.48 0 66 0.34 0.51 
Particle S ize D1stribut1on %sand 0.01 NVA 84 83 76 33 88 73 
¾sil t 0.01 'JVA 96 10 0 13 41 6.7 16 
% clav 0.2 NVA 4.7 6. 1 9 I 24 3.6 9,5 
Calcmm. mivkg 40 'JVA 4,200 4,800 9,800 12,000 3,000 6,800 
Ma~n~sium, mg/kg 200 NVA 3, 100 3,200 5,900 8,500 2,300 4,600 
Potassium. mg/kg 40 NVA 440 1,000 860 1,700 290 860 
Sodium. mg/kg 40 'JVA 100 2 10 110 140 82 130 
Alummum, mg/kg 4 'JVA 2,200 3,600 3,500 6,800 1,400 3,500 
Antimony, mg/kJI. 0.4 70 <I <I <I <I < I <I 
Arsenic, mg/kg 0.4 33 49 59 63 9.5 34 6.0 
Barium. mg/kg 0.4 NVA 10 2 1 15 26 7.4 16 
Bervllmm, mg/kg 0.5 'JVA <0.5 < 0.5 < 0.5 0.56 <0.5 <0 5(ct) 
Cadmium, m!!/kg 0.08 5.0 0 45 0.39 0 37 0.62 0.33 0.43 
Chromium mg/kg 2 110 . 76 95 9 I 19 5 I 10 
Cobalt. mg/kg 0.4 NVA 3.8 4 9 6.9 15 2.9 67 
Coooer, mg/kg 0.4 150 12 14 17 45 7.5 19 
Iron. mg/kg 40 44,000 4,300 5,700 6,000 13,000 3,300 6,500 
Lead. mg/kg 0.4 130 48 3 1 26 6 1 38 4 1 
Man2anese. m2fkg 04 1.100 150 140 190 4 10 70 190 
Mercury, mg/kg 0004 I 1 0 029 0 024 0.025 0.058 0.021 0 031 
Nickel, mg/kg 0,8 49 72 10 0 14 32 4.9 14 
Selenium. m2/kg 0.2 4.0 0 91 0.59 0 77 0 99 0 50 0 75 
S il ver mg/kg 0. 1 3.7 <0.1 0 11 <0. 1 0. 13 <0. 1 <0.1 (ct) 
Thallium. mg/kg 0 I NVA <0.1 012 0.17 0.39 010 0.17(cx) 
Vanadium mg/kg 0 4 NVA 10 14 13 26 7.9 14 
Zmc, mg/kg 0.4 460 110 96 82 170 63 100 
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Site Designation: I 
S;:impling Date: October. 2004 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Acenaphthene. ug/kg 4 90 
Accnapht hylene, 1ig/kg 4 130 
Amhraccne, ug/kg 4 850 
Ben7o(a)anthracene, uwkg 100 1,100 
Ben'lo(t,)nuor.inthene, 11g/kg 20-40 NVA 
Be112o(k)nunra111hcnc, pg/kg 40 13.000 
Benzo(g.h, i)perylene, ua/kg 20-40 3,200 
Benzo(a)ovrene, 11g/kg 40 1,500 
Chrysene, 11g/kg 20-100 1,300 
D ibenzo (a. h)anthracene, ug/kg 100 140 
Fluoranthene, ug/kg 4-20 2,200 
Fluorene, uo/kg 4 540 
lndeno(l.2,3-c,d)pvrenc. mdki! 100 2,000 
Naphthalene, uo/ko 4 560 
Phcnanlhrene, 11g/kg 4 ).200 
Pvrr.nc, 11g/kg 4-20 1,500 
Tota l 1'.leasured PAH. 11uikg 'NVA NVA 
a-Chlordane 0.1 NVA 
r Chlordane 0.1 NVA 
Chlordane. ug/kg (a + rJ NVA 20 
ODD. ua/kg 0.1 60 
ODE. µg/kg 0.1 - 0.2 30 
DDT. µg/kg 0.1 30 
Dieldrin. 11g/kg 0.1 60 
Endrin, ue/k11 0.1 - 0.2 20 
Heotachlor, 1m/ke 0.1 - 0.2 20 
Hi,ptarhlnr cpnxide. 11glkg 0.1 - 0.2 20 
Tola] Mmsurcd PCBs. uQ/kg 0.2 - 0.8 NVA 
Polvchlorinalfd biphenvls. µl(/kl( 'NVA 680 
Dioxin (2.3.7.8-TCCDD) TEQ. ng/kg ':-JVA 22 
From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls = Total Measured PCBs/0.6 
Site #1 
l!O 
24 
810 
2.300 
1.800 
2,400 
1.500 
1.900 
2,300 
580 
5,400 
350 
830 
140 
2,200 
4,500 
27,000 
LO 
0.68 
1.7 
IO 
26 
ND 
ND 
ND 
ND 
ND 
220 
370 
NA 
Site #2 Site #3 Site#4 Site #5 Mean 
110 59 210 72 110 
80 48 170 42 73 
640 320 970 450 640 
2,100 120 2,900 2,100 1,900 
1.400 840 2,700 1,400 1,600 
1.800 940 3,000 1,500 1,900 
1.300 700 2,200 I.300 1,400 
1,600 I.100 2,700 1,700 1,800 
1,900 uoo 3,400 1,700 2,100 
780 330 510 690 580 
4,700 2,500 8,300 3,900 5,000 
340 220 780 210 380 
1.600 860 2,100 850 1,200 
190 85 290 79 160 
2, lOO uoo 3,600 1.500 2.100 
3,700 1,800 7,300 3,100 4,100 
24,000 12,000 41.000 21.000 22,000 
0.92 0.23 0.81 1.0 0.79 
0.57 0.23 0.58 0.92 0.60 
1.5 045 14 2.0 l.4 
14 9.1 15 5.7 II 
33 15 22 21 23 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
280 90 190 200 190 
470 150 320 330 330 
NA NA NA NA NA 
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Site Designation: II 
Sampling Date: October, 2004 
Reporting Benchmark 
Parameter, units Limit Value
1 
Acenaohthene, ll!!IK!! 4-20 90 
Acenaohthvlene. uo/ki:, 4 130 
Anthraccnc, u11/k11 4 850 
Benzo(a)anthracene. µg/kg JOO 1.100 
Benzo(b)fluoranchcne. 1il!/k/!: 20-40 NVA 
Benzo (k) fluoranthene. ul!lkl! 40-100 13.000 
Benzo(11,h,iloervlene. 11<>lk11 20-100 3.200 
Benzo(a)pyrene. i1g/kg 40 l.500 
Chrvsene. ug/kg 20-100 1.300 
Dibenzo(a,h)anthracene. ""/kg 100 140 
Fl11oran1henc. ueikl! 4-40 2,200 
Fluorene, ul!lkl! 4 540 
lndeno(J.2.3-c,d)ovrene. ua/kl! 100 2,000 
Naphthalene. u!.'/kg 4 560 
Phenanthrene. ug/kg 4 J.200 
Pvrene, 11<rlk<> 4-20 l.500 
Total Mcasure<l PAH. ""/k11 !\VA t-:VA 
a-Chlordane O.l !\VA 
r-Chlordane (II NVA 
Chlordane, JJl!/kg (a + r) NVA 20 
ODD, ui?/kg 0,1 60 
DDE, u!!lkl! 0.1 - 0.2 30 
DDT, ""/k" 0.1 30 
Dieldrin. ug/kg 0.1 60 
Endrin. pg/kg 0.1- 0.2 20 
lleotachlor. , w/kg 0.1 -0.2 20 
Heotachlor eooxide. ul!/kl! 0.1 20 
Total Measured PCBs. uQ/kg 0.2 - 0.8 NVA 
Polvchlorinated biohenvls, ua/klf NVA 680 
Dioxin (2.3,7,8-TCDD) TEQ. ng/kg NVA 22 
1 From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls = Total Measured PCBs/0.6 
Site #1 Site #1 Site #2 
0-10cm 10-20cm 0-10cm 
120 170 44 
17 28 25 
730 1.200 520 
4,700 3,300 1,600 
5,900 5.300 2,200 
6.500 1,900 1,600 
4,700 2,800 1,600 
5,500 4.200 2,600 
7.000 4.800 2,300 
3.100 3,000 440 
16,000 12,000 5,600 
250 390 130 
9.100 6.400 3,500 
6.6 23 21 
4.600 3.600 950 
12,000 8.400 3,900 
81,000 58.000 27,000 
0.55 0.53 0.22 
<2 <2(fl) <2 
1.6 1.5 1.2 
87 120 43 
32 26 13 
47 35(S) 9.9 
ND 0.21 ND 
ND ND ND 
ND ND ND 
ND ND ND 
39 44 23 
66 73 38 
NA NA NA 
D-11 
Pa!'le 2 
Site #3 Site #4 Site #5 Mean of 
0-10cm 0-10cm 0-10cm 0-10 cm 
27 32 58 56 
12 4.4 9.0 19 
250 160 1.900 710 
1,300 1,200 740 1,900 
1.400 800 710 2,200 
770 630 710 2,000 
980 520 580 1.700 
2,000 680 520 2,300 
1,400 ].300 660 2,500 
270 320 240 870 
3.600 2,200 1,300 5,700 
84 85 390 190 
2,600 1.200 610 3,400 
8.7 89 12 11 
520 410 120 1,300 
2,400 1.400 ].300 4,200 
17,000 ll ,000 10,000 29,000 
0.76 0.33 0.34 0.44 
<2 <2 0.90 0.98(ct) 
1.8 1.3 1.2 1.4(ct) 
110 230 240 140 
32 47 49 35 
15 ND ND 14.4 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
22 35 56 35 
36 59 94 59 
NA NA NA NA 
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Site Designation: 111 
Sampling Date: April, 2005 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value1 
Acenanhlhenc, 1u!lk!! 4 90 
i\cenaohthvlenc. u111'k" 4 130 
Anthracene, u!!/lrn 4 850 
Benzo(a)anthracene, ul!ilm 20 1,100 
Benzo(blnuoranlhene. u!!ll<I! 40 NVA 
Benzo(k)lluoranthene, uQ/ke 20 13,00U 
Benzo(i,,h,iloerylene, 11Q/k" 40 3,200 
Benzo(a)nvrene. u11/ki, 20 1,500 
Chrvsene, uQ/kQ 20 1,300 
Dibenzo(a.h)antluacenc, pg/kg 100 140 
Fluoranthene. " "IKQ 4 2,200 
Fluorfne, uN'k!! 4 540 
Jndcnol l ,2,3-c,d)ovrene, uo/kP 40 2.000 
Naohlhakne. 1111/ki, 4 560 
Phenanllucne. , rnlko 4 1,200 
Pvrene, tm/ka 4 1,500 
Tola[ Measured PAil, ua/kg NVA NVA 
a-Chlordane 0.2 NVA 
r -Chlnrdane 0.2 NVA 
Chlordane, 110/k" (u + r) NVA 20 
DrlD,uRlkl! 0.2 60 
DDE. 111!/kl! 0.2 • 0 8 30 
DDT, ul!lkl! 0.2 30 
Dieldrin. u!!lke 0.2 60 
Elldr in, uQ/kQ 0.2 20 
Hclltachlor, 1wikP 0.2 - 0.8 20 
Hcntachlor eooxide. uRlkl! 0.2 - 0.4 20 
Total Mrasured PCBs. u!!lkl! 0.2 - 0.8 NVA 
Polychlorinated biohenrls. uo/kit NVA 680 
Dioxin (2.3 7,8-TCCDD) TEQ, n_g/kg NVA 22 
From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls = Total Measured PCBs/0.6 
Site #1 
4.4 
6.0 
20 
90 
110 
120 
120 
53 
120 
<100 
250 
12 
120 
6.0 
67 
200 
1,300 
ND 
<4/B) 
<4 
16(8) 
69 
3.2 
ND 
ND 
ND 
ND 
28 
47 
NA 
Site #2 Site #3 Site #4 Site #5 Mean 
15 <4 5.8 4. 1 7.3 
14 5.2 7.5 7.1 8.0 
60 13 32 21 29 
310 63 140 100 140 
470 96 120 64 170 
350 80 120 88 150 
410 90 130 I JO 170 
380 39 99 <20 140(0) 
360 90 150 94 160 
180 <100 110 100 130(u) 
850 170 330 230 370 
27 9.6 17 14 16 
330 96 120 11 0 160 
6 5 6.7 5,8 6.1 6.2 
160 67 130 81 100 
730 150 280 190 310 
4.700 980 1,800 1,200 2,000 
0.23 ND ND ND 0.23(0) 
3.7 I.I 2.2 2.5 2.4(o) 
3.9 I.I 2.2 2.5 2.4(o) 
27(8) 9(ll) 23 36 30 
73 60 61 81 69 
ND ND 1.3 3.0 2.5 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
26 18 18 26 23 
43 30 29 43 38 
NA NA NA NA NA 
Table 0•2: Sediment• Oroanic Anatvtes 
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Site Designation: IV 
Sampling Date: October. 2004 All data from the 0-10 cm sediment core f raction. 
Reporting Benchmark 
Parameter, units Limit Value1 
Acenaohlhene, ug/kg 20 90 
J\cenaohlhvlrne, u!!lk11 4 130 
Anlhracene, ulll'kl! 4 850 
Benzo(a)anlhracene. u11/kg 100 1,100 
Benzo(b)fluoranthene, 110/kg 40 NVA 
Benzo(k)fluoranthene, u!!/kg 40 13,000 
Benzo(g.h,i)pervlene, 1ig/kg 100 3,200 
Be,1zo(a)JlvTrnc. 1ig/kg 40 1,500 
Chn~ene, 1mikP 20 1,300 
Dibenw(a,h)an1hraccne, ng/h 100 140 
Fluoranthenc. ug/kg 40 2,200 
Fluorene, ug/ke 4 540 
lndcno(l ,2,3-c,d)ovrcne, 1u1/k11 40 2,000 
Nanhlhalcnc. ug/kg 4 560 
Phenanthrcne. u!!lk11 4 1,200 
Pvrene, ul!lkl! 20 l.500 
Total Measured PAIi, ug/kg NVA NVA 
a-Chlordane 0 I NVA 
r-Chlordane 0.1 NVA 
Chlordane, µg/kg (a+ f) NVA 20 
ODO. u!I/kg 0.1 60 
ODE, rig/kg 0.2 30 
DDT. ul!fkg 0.1 30 
Dicldrln, u11/k11 0.1 60 
Endrin, 11a/k11 0.1 20 
Heptachlor, pg/kg 02 20 
Hrptachlor eooxide. "ulkl! 0.1 20 
Total Measured PCBs, 11ulkg- 0.2 • 0.8 NVA 
Polvchlorinated biohenyls, 1,u/kir NVA 680 
Dioxin (2,3.7,8-TCCDD) TEQ, ng/kg NVA 22 
From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls ; Total Measured PCBs/0.6 
Site #1 
<20 
13 
35 
230 
150 
160 
140 
190 
200 
ND 
340 
2.8 
170 
12 
130 
290 
2, 100 
I. I 
<2(ll) 
1.1 
6(B) 
4.5 
ND 
ND 
ND 
ND 
ND 
37 
62 
NA 
Site #2 Site #3 Site #4 Site #5 Mean 
<20 49 28 21 33(ix) 
8,5 100 31 22 35 
22 320 160 83 120 
170 840 350 350 390 
97 580 470 230 310 
80 540 500 210 300 
100 430 370 210 250 
100 600 570 200 330 
140 760 290 330 340 
ND 130 ND ND <IOO(a) 
280 2,200 760 650 850 
5 I 270 180 110 120 
96 580 170 260 260 
11 72 23 23 28 
180 500 400 290 300 
310 1.600 690 700 720 
1,600 9,600 5,000 3,700 4,400 
0.43 <2(ll) ND 0.22 0.5 1 (a) 
<2(ll) 1.3 1 (B) <2(B) 0.96(a) 
0.43 1.3 0.50 0.22 0.73(a) 
JO (B) 9.0 8.3 7.6 8.2 
5.1 6.8 5,8 6,1 5.7 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND 0.10 ND <0.l(a) 
22 49 13 48 34 
37 82 22 81 57 
NA NA NA NA NA 
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Site Designation: v 
S::impl ing Date: October. 2004 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Acenaphthene, ,rn/Jrn 20 90 
l\cenaphthvlene. ug/kg 4 130 
Anlhracene, 11g/kg 4 850 
Benzo(a]amhracene, 11g/kg 100 1,100 
Benzo(b) fluoranthene, µg/kg 40 NVA 
Ben1o(k) fl uoranthene, µg/kg 100 13,000 
Bcnzo(g,h,i)perylene. ug/kg 100 3.200 
Bcnzo(a) pyrene, urr/kg 40 1,500 
Chrvsene. pg/kg 20 l.300 
Dibe11zo(a.h)an1hraccnc, 11g/kg 100 140 
Fluoranthenr, u~/kg 40 2,200 
Fluore11c, µg/kg 4 540 
lmleno[l,2,3-c,d)DVrcne, ll!!/kg 100 2.000 
:'l!aohthalene, u!!lk!! 4 560 
Phenanthrene, 11P/kg 4 1.200 
Pvrene. ug/kg 20 1.500 
Total Measured PAH, 11g/kg NVA NVA 
u Chlordane 0. 1 NVA 
r-Chlordane 0. 1 NVA 
Chlordane, µg/kg (u ;, rJ t-NA 20 
DDD, ullfkg 0. 1 60 
DDE, (tg/kg 0.2 30 
DDT. uw'kg 0. 1 30 
Dieldrin, Ul!lkg 0. 1 60 
Endrin. ""/kg 0.2 20 
Heota,hlor, ueilrn 0.2 20 
Heptachlor epoxide, µg/kg 0 l 20 
Total Measured PCBs. ug/kg 0.2 - 0.8 NVA 
Polvchlorinated biphenvls, u2/kil NVA 680 
Dioxin (2.3.7,8-TCCDD) TEQ. ng/kg NVA 22 
T From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls = Total Measured PCBs/0.6 
Site #1 I Site #2 Site #3 Site #4 Site #5 Mean 
<20 <20 <20 
5.3 4.3 4.8 
46 31 39 
I 10 <100 <I00(ul 
120 N 100 llO 
<100 0 <100 <100 
<100 <100 <100 
NO SAMPLE 140 s 150 150 
150 A 110 130 
ND M ND ND 
250 p 180 220 
34 L 22 28 
COLLECTED 130 E 130 130 
15 9.7 12 
96 C 72 84 
280 0 190 240 
1,400 L 1,000 1.200 
0.11 L 0.22 0.20 
0.53 E <2 0.76(a) 
0.64 C <2.4 0.92(a) 
17 T 9.7 13 
15 E 7.5 I I 
ND D ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
59 22 41 
99 37 68 
NA NA NA 
T able D-2· Sediment - Oraanic Analvtes 
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Table D-2: Calumet Region Background Sediment Data - Organic Analytes Page 6 
Site Designation: VI 
Sampling Date: April, 2005 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value1 
Acenaohthene. w1/lrn 4 90 
/\cenaphlhylene, µg/kg 4 130 
Anthracene. uQ/kg 4 850 
Bcnzo(a)anthraccnc, pg/kg 20 1,100 
Renzo(b) nuoranlhene. ""/k" 40 NVA 
Benzo(k) fluoranthene, 110/kg 20 13.000 
Bcnzo(g,h,i)perylcnc. 11g/kg 40 3,200 
Bcnzo(a)11vrcne, ,w/kg 20 l,500 
Chrysenc, ug/kg 20 1,300 
Dibenzo(a.h)anlluacene, uf!/kg 100 l40 
Fluoranthcne, ug/kg 4 2,200 
Fluorcnc, ug/kg 4 5·10 
lndeno(l.2,3-c,d)ovrcne, pg/kg 40 2,000 
Naphthalene. µg/kg 4 560 
Phrnanthrcnc. µg/kg 4 1.200 
Pvrene. ug/kg 4 1.500 
Total Measured PA.I I. 11<>/kg NVA NVA 
et-Chlordane 0.2 NVA 
r-Chlordane 0.2 NVA 
Chlordane, ug/kg (et + r) NVA 20 
ODD, ,wlkl! 0.2 60 
ODE, u11/k11. 0.2 • 0.8 30 
DDT. u11/k11 0.2 30 
Dieldrln, u!!lkg 0.2 60 
Endrin, ug/kg 0.2 20 
Heptachlor. 1iR/k11 0.2 - 0.8 20 
Heotachlor eooxide. ul!lkl! 0.2 • 0.4 20 
Total Measured PCBs. 11g/kg 0.2 - 0.8 NVA 
Polychlorinated biphenvls. µg/kJ! NVA 680 
Dioxin (2.3,7,8-TCCOO) TEQ. ng/kg NVA 22 
From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinaled biphenyls = Total Measured PCBs/0.6 
Site #1 
17 
17 
80 
280 
360 
260 
340 
160 
380 
140 
580 
73 
270 
100 
500 
600 
4,200 
NO 
ND 
ND 
1,000 
140 
100 
ND 
NO 
ND 
ND 
56 
93 
NA 
Site #2 Site #3 (a) Site #4 Site #5 Mean 
30 30 16 11 21 
31 26 20 13 21 
160 140 74 47 100 
320 430 260 200 300 
620 530 350 280 430 
260 260 220 140 230 
450 290 260 270 320 
230 200 130 170 180 
570 580 370 260 430 
230 110 120 <100 l30(a) 
1,200 1, 100 810 470 830 
120 120 59 34 81 
220 260 300 250 260 
200 190 100 75 130 
1,200 1,000 790 460 790 
900 840 570 310 640 
6,600 6,100 4,500 2,900 4,900 
<4(1l) ND ND ND <0.4(a) 
<4(1l) ND ND ND <0.4(a) 
4 ND ND ND <0.8(a) 
3,500(6) 940 160 470 640 
250 120 24 92 130 
2.300 340 67 470 660 
ND ND NO ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
140 67 12 39 62 
230 110 20 66 100 
NA NA NA NA NA 
Table D-2: Sediment - Organic Analytes 
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Table D-2: Calumet Region Background Sediment Data - Organic Analytes 
Site Designation: VII 
Sampling Date: October. 2004 
Reporting Benchmark 
Parameter, units Limit Value1 
Acenaohthcne. 1JQ/kQ 20 90 
Acenaohthylene. uQ/lrn 4 130 
Anthracene. tm/lrn 4 850 
Benzo(a)anrhracene. LI2'/kQ 100 1,100 
Benzo(b)Ouoranthene, ul!/k" 40 NVA 
Benzo(k)fluora11thene, n°/ku •10-100 13,000 
Benzo(e.h, i)nervlene. 110/k" 100 3.200 
Benzo(alnvn•nc, ug/kg 40 1.500 
Cllrysene, uu/kg 20 l,300 
Dihenzo(a.h)anlluace11e, µg/kg 100 140 
Fluoranthene, na/kr, 40 2,200 
Flunrcnc. ul!ikl! 4 540 
ln<lenofl ,2.3-c,d)nyrenc. •1"/ko •I0-100 2,000 
Naoh[halenc. ui:,/kiz 4 560 
Phenanthn•nc. ug/kg 4 1,200 
Pvrcnc, µg/kg 20 l.500 
Tora! Measured PAI-I. 11aik1t \1\/A N\/A 
ft-C hlordane 0.1 NVA 
!'-Chlordane 0.1 N\/A 
Chlordane, urr/ke (a + r) NVA 20 
ODD. 11c,/krr 0.1 60 
DOE. uQ/k~ 0.2 30 
DOT, 11a/kf! 0.1 30 
Dieldrin. 110/ka 0.1 60 
Endrin. u,z.t}rn 0.1 - 0.2 20 
llemachlor, 11g/kg 0.2 20 
Heorachlor epoxide. ul!ik!! 0. 1 20 
Total Mea~ured PCBs. 110/ko 0.2 • 0.8 NVA 
Polvchlorinated biohenyls, ufliktr NVA 680 
NVA 22 Dioxin (2.3.7,8-TCCDD) TEQ. 1111/kiz 
i From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls = Total Measured PCBs/0.6 
Site #1 Site #1 Site #2 
0-10cm 10-20cm 0-10cm 
<20 ND <20 
3.4 3.2 3.7 
7.1 9.9 5.4 
110 110 110 
55 54 50 
42 47 39 
<100 <100 <100 
48 55 48 
45 48 38 
ND ND ND 
75 85 65 
15 15 7.4 
65 63 53 
6.3 ND 9.3 
36 42 50 
66 75 56 
580 610 530 
ND ND ND 
ND ND ND 
ND ND ND 
4.3 3.2 ND 
1.0 091 <5 (C) 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
21 33 23 
35 56 38 
NA NA NA 
D - 16 
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Site #3 Site #4 Site #S Mean of 
0-10cm 0-10cm 0-10cm 0-10 cm 
<20 ND ND 6.0(et) 
<4 <4 <4 <4(a) 
26 26 26 18 
<100 ND ND <IOO(et) 
50 <40 <40 39 
<100 <100 <100 46(et) 
<100 <100 ND <IOO(et) 
110 100 <100 71 (Ci) 
31 ND ND 23 
ND ND ND ND 
64 85 68 71 
4.4 4.8 5.3 7.4 
<100 <100 ND 44(et) 
<4 4.8 <4 4.9(et) 
15 22 16 28 
26 59 29 47 
320 310 150 380 
ND ND ND ND 
ND <2(ll1 I.I 0.42(et) 
ND <2 I.I 0.42(al 
0.53 l.O 2.4 l.6(et) 
0.18 0.73 0.65 l.O(et) 
ND ND 3(o) 0.60(a) 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
31 23 7.5 21 
51 38 13 35 
NA NA NA NA 
Table D-2: Sediment . Oraa nic Analv tes 
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Site Designation: VIII 
Sampling Date: April, 2005 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Acrnaohthene, µg/kg 4 90 
Acenanhthvlene, ul!fkg 4 130 
A11tlu acene, ,w/kg 4 850 
Benzo(a)anthracene, ug/lrn: 20 1.100 
Ben7o(b)fluoranthc111,, µg/kg 40 NVA 
Benzo(k)fluoranthenc. µg/kg 20 13.000 
Benlofo,h. i)oervlene, 111>/k!! 40 3,200 
Benzo(alovrene, µg/kg 20 1,500 
Chrvsene. ul!fkg 20 1.300 
Dibenzo(a,hlanthracene, ug/kg 100 140 
Fluoramhene. ugikg 4 2,200 
Fluorcnc. 110/kg 4 540 
lndeno(l ,2.3-c,cl)ovrene. "''/kl! 40 2,000 
Naohlhalenc. uR/kR 4 560 
Phenanthrene, u11/kg 4 l.200 
Pvrene, u!!/k11 4 l.500 
Total Measured PAii, u,:,/kg NVA NVA 
a-Chlordane 0.2 NVA 
r-Chlordane 0.2 t\'VA 
Chlordane, uQ/kg (u + r) NVA 20 
DDD, UQ/kg 0.2 60 
DDE. 11 2/lrn 0.2 30 
DDT. •12/k2 0.2 30 
Dieldrin. 110/ke 0.2 60 
Fndrin, uQ/kQ 0.2 20 
J-leotachlor, ug/kg 02 20 
l-lentachlor enoxide, 11 u/kg 0.2 20 
Total Measured PCBs. u!.!/kQ 0.2- 0.8 NVA 
Polychlorinated biphenyls, ,rn/kf! NVA 680 
Dioxin (2.3,7,8-TCCDD) TEQ, ng/kg NVA 22 
From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls = Total Measured PCBs/0.6 
Site #1 
<4 
4.8 
15 
66 
74 
62 
130 
24 
87 
ND 
150 
11 
120 
12 
84 
99 
950 
1.5 
1.9 
3.4 
66 
23 
ND 
ND 
ND 
ND 
ND 
130 
210 
NA 
Site #2 Site #3 Site #4 Site #5 Mean 
3.7 <4 3.9 92 Zl(a) 
4.3 <4 3.6 6.1 4.2(a) 
12 35 IO 23 19 
44 27 54 58 50 
52 1 lO(t) 220(E) 83 75/di) 
56 IIO(t) 220(t) 60 69(di) 
99 86 110 !lO 110 
<20 <20 <20 <20 13(a) 
52 44 95 70 70 
<100 ND ND ND <IOO(a) 
120 59 130 150 120 
12 8.6 19 90 28 
91 69 100 110 98 
9.8 5.9 9.8 9.2 93 
110 34 72 61 72 
82 45 120 110 91 
740 410 730 1,000 770 
ND <2(6) <2(6) 0.73 0.85(a) 
ND <2(6) <2(6) 0.71 0.92(a) 
ND 2 2 1.4 1.8(a) 
29(61 47 120 17 56 
16 IG 53 12 24 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
25 29 95 93 74 
42 49 160 150 122 
NA NA NA NA NA 
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Table D-2: Sediment. Organic Analytes 
Table D-3: Key to Standardized Codes/Abbreviations Used in Report Tables 
Standardized Codes for Data Tables 
SC Sample was contaminated in handlinq. 
NSC No Sample Collected. 
NVA No value available or annrooriate 
NA Not Analyzed - this sample parameter was not measured. 
NR Not Reported - no value could be determined for this parameter. 
ND Not Detected - no instrument response was detected for this parameter. 
Definitions 
(a) Value is average of duplicate samples analyzed except Temperature, pH, Dissolved Oxygen and 
Conductivitv (field data) 
<X Concentration was less than the lower reporting limit for this parameter, generally defined by the 
lowest concentration standard. 
RPO Relative Percent Difference - the RPO is calculated tq express the precision of duplicate 
determinations. RPO= (ABS(X1 - X2)/Avq) x100. 
RSD Relative Standard Deviation - the RSD is calculated to express the precision of replicate 
determinations. RSD = (Standard Deviation/Mean) x 100. 
Standardized Codes for QA Tables 
NC(1) Not Calculated - a "< or ND value" was part of the data set. 
Parameter Specific Codes 
1 nese coaes are used to J)rovide mtormauon spec,ne 10 lll<' parameters m that Clata set. n1cy use a 
parenthetical lower case Jett.er and generally appea r in a data box in the table. 
(a) If detected bv GC/MS, these coeluting conqeners are quantitated individually by GC/MS. 
(I:\) GC/MS result reoorted 
{I>) Result is considered an estimate only 
(t) Reported result reflects the co-eluted analytes of BBF&BKF 
Peaks that coelute in our GC-ECD and GCIMS analvsis 
PCBs Congeners 5 & 8: These dichloro-PCBs can not be separated by GC/MS. 
Congeners 28 & 31 : These trichloro-PCBs coelute on the GC-FID column, but can be separated on 
the GC/MS column and quantitated individually by GC/MS. 
Congeners 66 & 95: These represent a tetra- and a penta- chlorinated congener and can be 
quantitated individually bv GC/MS. 
Congeners 77 & 11 0: These represent a tetra- and a penta- chlorinated congener and can be 
quantitated individuallv bv GC/MS. 
Congeners 84 & 101: These oentachloro-PCBs can not be separated by GC/MS. 
Congeners 138 & 163: These hexachloro-PCBs can not be separated by GC/MS. 
Pesticides Heptachlor epoxide co-elutes with Oxychlordane and has mass fragments that are common to 
Oxychlrodane. Because both compounds have the same response, Heptachlor epoxide has been 
calculated using results obtained from the ECO and GCMS. The Heptachlor epoxide result, obtained 
from the GCMS was subtracted from the sum of the results for both compounds obtained from the 
ECO. 
Chlorinated Insecticides and Surrogates 
a-Chlordane alpha-Chlordane 
y-Chlordane lqamma-Chlordane 
TCMX Tetrachloro-m-xylene 
D- 18 
Table D-4: PCB Congeners Measured in this Study and Percentages of these 
Congeners in PCB Formulations Sold in the United States. 
BZ# Compound 
5&8 2,3-Dichlorobiphenyl 
2,4' -Dichlorobiphcnyl 
18 2,2' ,5-Trichlorobiphenyl 
28 2,4,4'-Trichlorobiphenyl 
31 2,4',5-Trichlorobiphenyl 
33 2',3,4-Trichlorobiphenyl 
44 2,2',3,5'-Tetrachlorobiphenyl 
49 2,2',4,5'-Tetrachlorobiphenyl 
52 2,2',5,5'-Tetrachlorobiphenyl 
66 2,3',4,4'-Tetrachlorobiphcnyl 
70 2,3',4',5-Tctrachlorobiphenyl 
74 2,4,4',5-Tetrachlorobiphcnyl 
77 3,3',4,4'-Tetrachlorobiphenyl 
84&101 2,2',3,3 ',6-Pentach lorobiphenyl 
2,2' 4,5,5' -Pentachlorobiphcnyl 
95 2,2',3,5',6-Pcntachlorobiphenyl 
99 2,2',4,4',5-Pentachlorobiphenyl 
105 2,3,3',4,4'-Pcntachlorobiphenyl 
11 0 2,3,3',4',6-Pentachlorobiphenyl 
118 2,3',4,4',5-Pentachlorobiphenyl 
128 2,2',3,3',4,4'-Hexachlorobiphenyl 
138&163 2,2',3,4,4',5'-Hexachlorobiphcnyl 
2,3,3 ',4' ,5,6-Hexachlorobiphenyl 
149 2,2',3,4' 5',6-Hexachlorobiphenyl 
153 2,2',4,4',5,5'-Hexachlorobiphenyl 
180 2,2',3,4,4',5,5'-Heptachlorobiphenyl 
183 2,2',3,4,4',5',6-Heptachlorobiphcnyl 
187 2,2',3,4',5,5',6-Hcptachlorobiphenyl 
194 2,2' ,3,3 ',4,4' ,5,5'-Octoch lorobiphcnyl 
200 (201 2,2',3,3 ',4,5' ,6,6' -Octochlorobi phenyl 
IUPAC) 
Totals: 
a From DcVoogt and Brinkman (1989). 
b From llutzingcr, ct al. ( 1974). 
0 - 19 
Congeners Sold Congeners Sold 
in US- in US-
% of Total % of Total 
PCBs PCBs 
Source-1" Sourcc-2° 
4.47 1.63 
5.53 2.56 
4.59 2.36 
4.95 2.62 
3.25 1.51 
3.01 2.48 
2.07 1.63 
3.54 3.46 
2.79 2.26 
3.45 3. 16 
1.58 1.38 
0.23 0.16 
2.26 3.63 
1.82 2.87 
0.89 1.24 
0.91 1.26 
2.35 3.59 
1.8 2.69 
0.31 0.56 
2.4 4.68 
1.86 3.76 
1.98 4.00 
1.8 3.83 
- -
0.87 1.83 
0.32 0.69 
- -
59.04 59.84 
Table D-4: Con~ner Percentages in PCB Fomrnlations 
Table D-5: Percentage of Measured Congeners 
in Aroclor Formulationsa 
Aroclor: A1242 A1248 A1248 
Mean of 3 
Congener-BZ# lots Single lot Single lot 
5&8 7.19 0.81 0.26 
18 8.53 4.29 3.29 
31 7.34 5.07 5.47 
28 6.86 3.59 5.57 
33 5.01 2.23 2.21 
44 3.55 6.31 5.09 
49 2.53 4.12 4.17 
52 3.53 6.93 5.58 
66 3.39 5.84 7.22 
70 3.73 7.28 7.39 
74 1.81 3.14 4.67 
77 0.31 0.41 0.52 
84&101 1.1 3.48 2.8 
95 0.61 1.96 1.43 
99 0.46 1.6 1.45 
105 0.47 1.6 1.45 
110 0.83 2.97 2.55 
118 0.66 2.29 2.35 
128 0.02 0.12 0.08 
138&163 0.11 0.44 0.59 
149 0.06 0.24 0.33 
153 0.06 0.23 0.43 
180 0 0.02 0.21 
183 0 0 0.06 
187 0 0 0.09 
194 0 0 0 
200 (UIPAC 201) 0 0 0 
Sums of congeners: 58.16 64.97 65.26 
Avg of multiple lots: 58.16 65.115 
Relative Production 
Estimatesb: 0.598 0.088 
• From Frame, et al(1996). 
A1254 A1254 A1260 
Mean of 3 
Single lot Single lot lots 
0.05 0.13 0.04 
0.08 0.25 0.05 
0.11 0.28 0.04 
0.06 0.19 0.03 
0.05 0.16 0.03 
0.67 2.31 0.03 
0.26 1.1 0.01 
0.83 5.38 0.24 
3.56 1.01 0.02 
6.83 3.49 0.04 
2.19 0.84 0.05 
0.2 0.03 0 
7.07 10.34 3.24 
1.84 6.25 2.45 
7.37 2.99 0.22 
7.37 2.99 0.22 
8.42 9.29 1.33 
13.59 7.35 0.48 
1.71 1.42 0.53 
6.65 6.83 8.96 
1.82 3.65 8.75 
3.29 3.77 9.39 
0.42 0.67 11.38 
0.09 0.18 2.41 
0.09 0.25 5.4 
0 0.01 2.07 
0 0 0.25 
74.62 71 .16 57.66 
72.89 57.66 
0. 153 0.026 
b From DeVoogt and Brinkman (1989). Table D-5: Percentage of Measured Congeners 
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Appendix E: Median Data Calculations 
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Table E-1: Median Concentration Values - Surface Water Parameters...... E-2 
Table E-2: Median Concentration Values - Sediment Parameters.......... E-5 
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Table E-1: Median Concentrat ion Values 
Surface Water Parameters 
Temperature, •c pH 
Fall Sprina Fa ll 
12.0 20.3 8 .8 
11.9 19.7 8.4 
11.2 17.9 8.4 
11.1 16.5 8.2 
r all 10.8 16.0 8.2 
Median 10.8 15.8 8.1 
10,7 15.3 7.9 
15pring 10.5 15.2 7.9 
Median 10.3 14.8 7.3 
10.3 14.6 7.3 
13.4 
13.3 
12.4 
12.2 
11.8 
11.4 
I Mean I 11 15 I 7,8 
I Mean/Median 1.0 1.0 I 2.2 
I RSD 5.5% 13% I 120% 
Sprinq 
10.1 
10.1 
8.8 
8.6 
8.6 
8.6 
8.5 
8.3 
8.3 
8.2 
8.1 
7.9 
7.9 
7.9 
7.5 
7.5 
8.1 
1.6 
120% 
Nitrite, mg-Nil Nitrate, mg-Nil 
Fall Spring Fall Spring 
<0,02 0 .06 0.01 0.40 
<0.02 0.06 <0.01 0.37 
<0,02 0.02 <0.01 0.24 
<0.02 <0.02 <0.01 0.14 
r all <0.02 <0.02 <0.01 0.01 
Median <0.02 <0.02 <0.01 0.01 
<0.02 <0.02 <0.01 0.01 
r pring <0.02 <0.02 <0.01 <0.01 
Median <0.02 <0.02 <0.01 <0.01 
<0,02 <0.02 <0.01 <0.01 
<0.02 <0.01 
<0.02 <0.01 
<0.02 <0.01 
<0.02 <0.01 
<0.02 <0.01 
<0.02 <0.01 
Mean <0.02 0 .01 7 a <0.01 0.077a 
M"'an(Median 1.0 1.7 1.0 15 
RSC 0% 120% 0% 210% 
Dissolved Oxygen, 
mg/l 
Fall Spring 
10.3 18 
9 .2 18 
8,9 16 
8 .8 15 
8.8 14 
8.4 13 
7.9 13 
7.9 13 
7.8 12 
6.5 12 
11 
11 
9.6 
7.8 
7.3 
7.3 
8,5 12 
0.98 0.99 
I 12% 18% 
Ammonium, mg-Nil 
Fall Spring 
1 62 
0.1 62 
0.08 0.9 
0 .07 0.3 
0.06 0.3 
0.06 0.3 
0.06 <0.03 
0.06 <0.03 
0.05 <0.03 
0.04 <0.03 
<0.03 
<0.03 
<0.03 
<0.03 
<0.03 
<0.03 
0 .16 
2.6 
190% 
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Conductlvity, Total Organic Carbon, 
µmhoslcm mg/l Chloride , mq/l 
Fall Spring Fall Spring Fall Sprinq 
1,300 22 16 130 95 
N 1,300 22 16 120 95 
0 630 19 14 82 75 
T 630 16 11 79 75 
580 11 11 47 41 
M 580 11 11 47 41 
E 510 7.0 11 15 18 
A 490 7.0 10 15 18 
s 490 5.9 6.1 13 16 
u 480 5.6 6.1 10 16 
R 450 6.1 15 
E 440 6,1 14 
D 390 5,8 12 
370 5 .6 9 .5 
300 4,9 7.8 
300 4.9 7.6 
JI I 
580 
I: 
13 9.1 I 56 35 
1.2 1,2 1.1 I 1.2 2.0 
56% 52% 38% I 81% 95% I 
Sulfate, mg/l Phosphate, mg-Pll 
Fall Spring Fall Spring 
98 240 <0.02 0.04 
94 240 <0.02 0.04 
58 62 <0.02 <0.02 
58 62 <0.02 <0.02 
45 61 <0.02 <0.02 
45 61 <0.02 <0.02 
37 54 <0.02 <0.02 
37 54 <0.02 <0.02 
11 49 <0.02 <0.02 
2.8 49 <0.02 <0.02 
38 <0,02 
38 <0.02 
28 <0.02 
28 <0.02 
13 <0.02 
6.4 <0.02 
49 68 <0.02 0.014 Cl 
1.1 1.3 1.0 1.4 
63% 120% 0.0% 92% 
Surface Water t.lled•an Values. 
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Table E-1: Median Concentration Values 
Surface Water Parameters 
Calcium, mail Magnesium, mg/l 
Fall Sprina Fall Spring 
71 160 44 72 
70 150 44 67 
54 70 37 32 
54 69 37 29 
r all 35 55 34 28 
Median 35 54 33 28 
31 52 32 26 
15pring 31 50 31 25 
Median 27 48 26 25 
26 47 22 24 
46 24 
39 23 
38 22 
36 20 
18 17 
17 16 
I Mean 43 59 11 34 30 
I Mean/Median 1.2 1.2 11 1.0 1.2 
I RSD 40% 72% 11 21% 60% 
Arsenic, µall Barium, µall 
Fall Sorina Fall Sorina 
6.5 4.5 58 46 
6.3 4.1 56 43 
3.2 3.4 55 42 
2.9 3.4 50 42 
rall 2.7 2.8 50 40 
Median 2.3 2.7 49 38 
2.1 2.6 47 35 
! Spring 2.1 2.4 46 35 
Median 2.0 2.3 42 30 
2.0 <2 30 30 
<2 26 
<2 25 
<2 16 
<2 13 
<2 11 
<2 10 
Mean 3.2 2.2 ex 
I 
48 
I 
30 
Mean/Median 1.3 0.9 1.0 0.9 
RSD 54% 45¾ 17¾ 18% 
Potassium, mg/l 
Fall Spring 
8.2 11 
8.1 10 
5.8 8.2 
5.2 7.6 
4.8 5.3 
4.2 5.1 
3.3 4.5 
3.2 4.1 
3.2 3.2 
3.2 3.2 
3.1 
3.1 
0.77 
0.73 
0.41 
0.40 
I 4.9 4.4 
I 1.1 1.2 
I 39% 64% 
Beryllium, µg/l 
Fall Spring 
<4 <4 
<4 <4 
<4 <4 
<4 <4 
< 4 <4 
<4 <4 
<4 <4 
<4 <4 
<4 <4 
<4 <4 
<4 
<4 
<4 
<4 
<4 
<4 
11 
<4 
I 
<4 
1.0 1.0 
0% QO/r:. 
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Sadium, mg/l Aluminum, µg/l Antlmonv, 11n/l 
Fall Sprina Fall Sprlna Fall Sprina 
62 54 960 1,100 <8 20 
54 51 850 1,100 <8 13 
52 49 210 390 <8 8 
51 47 170 240 <8 8 
24 26 160 210 <8 <8 
24 24 110 210 <8 <8 
9.3 19 88 110 <8 <8 
8.4 18 63 91 <8 <8 
8.4 8.4 46 64 <8 <8 
7.5 8.4 40 51 <8 <8 
7.8 45 <8 
7.5 36 <8 
6.7 31 <8 
6.3 31 <8 
6.1 21 <8 
5.2 20 <8 
11 30 21 l 270 230 7 <8 6.ila) 
11 1.3 1.6 I 2.0 3.0 I 1.0 1.52 
11 74% 83% I 130% 170% I 0% 89% 
Cadmium, µall Chromium, 1,1/l Cobalt, µg/l 
Fall Sprina Fall Spring Fall Spring 
<2 <2 <8 5.3 <4 <2 
<2 <2 <8 5.0 <4 <2 
<2 <2 <8 4.7 <4 <2 
<2 <2 <8 4.7 <4 <2 
<2 <2 <8 3.7 <4 <2 
<2 <2 <8 3.5 <4 <2 
<2 <2 <8 2.4 <4 <2 
<2 <2 <8 2.0 <4 <2 
<2 <2 <8 2.0 <4 <2 
<2 <2 <8 2.0 <4 <2 
<2 1.9 <2 
<2 1.9 <2 
<2 1.8 <2 
<2 <2 <2 
<2 <2 <2 
<2 <2 <2 
11 
<2 
I 
<2 
I 
<8 <4 <2 
1.0 1.0 1.0 1.0 1.0 
0% 0% Q0/6 0% 0% 
Table E•1: Surface Water Median Values 
E-3 
Table E-1: Median Concentration Values 
Surface Water Parameters 
Coooer, ua/L Cyanide, µg/L 
Fall Spring Fall Spring 
22 13 <2 <2 
14 6.5 <2 <2 
9.6 4.7 <2 <2 
6.5 4.0 <2 <2 
rall 5.4 3.6 <2 <2 
Median 4.8 3.3 <2 <2 
4 3.1 <2 <2 
rpring 3.1 2.5 <2 <2 
Median <2 2.3 <2 <2 
<2 <2 <2 <2 
<2 <2 
<2 <2 
<2 <2 
<2 <2 
<2 <2 
<2 <2 
Mean <2 <2 
Mean/Median 1.0 1.0 
RSD 0% 0% 
Nickel, µq/L Selenium, µa/L 
Fall Spring Fall Spring 
<20 <20 3.6 3.6 
<20 <20 3.4 2.1 
<20 <20 <2 <2 
<20 <20 <2 <2 
IFall <20 <20 <2 <2 
Median <20 <20 <2 <2 
<20 <20 <2 <2 
!Spring <20 <20 <2 <2 
Median <20 <20 <2 <2 
<20 <20 <2 <2 
<20 <2 
<20 <2 
<20 <2 
<20 <2 
<20 <2 
<20 <2 
Mean <20 <20 
Mean/Median 1.0 1.0 
RSO 0% 0% 
Iron, ua/L 
Fall Sorina 
970 2500 
930 2300 
610 2300 
570 2300 
540 1200 
520 910 
420 780 
410 750 
405 670 
370 640 
630 
600 
600 
520 
400 
90 
580 1,rnn 
1.1 1.5 
37% 75% 
Silver, uall 
Fall Spring 
<2 <2 
<2 <2 
<2 <2 
<2 <2 
<2 <2 
<2 <2 
<2 <2 
<2 <2 
<2 <2 
<2 <2 
<2 
<2 
<'. 2 
<2 
<2 
<2 
<2 <2 
1.0 1.0 
0% 0% 
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Lead, ua/L Manganese, µg/L Mercu v, ua/L 
Fall Sarina Fall Spring Fall Spring 
3.7 5.6 150 150 0.047 0.063 
3.5 2.4 140 150 0.044 0.059 
2.1 2.0 130 140 0.023 0.051 
2.1 <2 51 120 0.021 0.043 
<2 <2 42 120 0.017 0.038 
<2 <2 42 88 0.016 0.033 
<2 <2 35 43 0.014 0.032 
<2 <2 22 35 0.012 0.025 
<2 <2 9.6 34 0.011 0.022 
<2 <2 6.7 34 <0.004 0.021 
<2 29 0.018 
<2 23 0.015 
<2 18 0.012 
<2 15 0.012 
<2 15 0.010 
<2 14 0.010 
63 n4 0 0::>9 
1.5 1.9 1.2 
88% 78% 52% 
Thallium, µail Vanadium, µail Zinc, ua/L 
Fall Spring Fall Spring Fall Sprina 
<2 <2 2.7 2.5 12 21 
<2 <2 2.2 2.2 11 21 
<2 <2 <2 <2 9 16 
<2 <2 <2 <2 5.4 15 
<2 <2 <2 <2 4.0 13 
<2 <2 <2 <2 <4 13 
<2 <2 <2 <2 <4 12 
<2 <2 <2 <2 <4 12 
<2 <2 <2 <2 <4 11 
<2 <2 <2 <2 <4 11 
<2 <2 9.0 
<2 <2 8.8 
<2 <2 6.4 
<2 <2 5.9 
<2 <2 4.8 
<2 <2 4.6 
<2 <2 12 
1.0 1.0 1.0 
0% 0% 79% 33% 
T8ble E·1 Surface Water Median Values 
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Table E-2: Median Concentration Values 
Sediment Parameters 
Particle Size 
Total Organic Total Sulfur, Distribution -
Carbon, •;. % % sand 
37 48 92 
34 JO 91 
26 29 88 
26 29 88 
21 26 87 
20 23 84 
17 2 I 84 
17 I 4 83 
16 073 76 
86 0 70 63 
66 0 66 6 1 
61 0 58 56 
47 0 55 55 
47 0 51 43 
43 0 48 34 
40 0 45 33 
40 043 28 
3 8 037 2 1 
3.7 0.35 14 
3 5 0 34 13 
3 5 0 32 I I 
34 0 2l I I 
3 3 0 '.?I 92 
32 0 13 70 
3 I 0 11 68 
29 0 II 6 5 
28 0089 64 
27 0 088 54 
23 0087 54 
I 8 0072 so 
I 7 0072 3 5 
I 7 0069 3 3 
I 7 0066 29 
I 6 0050 28 
I 2 0 038 050 
0 59 0 038 0 43 
0 51 0016 0.20 
8.3 0.81 '.\~ 
2.2 2.3 2.5 
120% 140% 99% 
Particle Size Particle Size 
Distribution - Distribution -
% silt ¾clay 
79 44 
78 43 
77 37 
76 37 
76 36 
68 33 
66 27 
65 26 
62 25 
6 1 24 
59 24 
59 23 
58 23 
57 22 
56 20 
55 20 
48 19 
47 19 
46 ) 9 
45 17 
43 16 
43 15 
41 13 
3 I 12 
28 12 
26 10 
2 1 10 
18 9. 1 
13 9. 1 
10 6. 1 
96 5 2 
70 4.7 
67 3.9 
45 36 
42 20 
J3 1.7 
3 I I 7 
42 18 
0.91 0.96 
60% 65% 
E-5 
PaAe 1 
I Calcium, Magnesium, Potassium, Sodium, mg/kg mg/kg mg/kg mg/kg Statistics 
98,000 49,000 7,700 660 
98,000 37,000 6,200 650 
96,000 36,000 6,100 620 
90,000 33,000 5,800 600 
86,000 33,000 5,500 600 
83,000 33,000 4 800 580 
82,000 32,000 4,700 550 
81,000 31,000 4,200 530 
80,000 29,000 4,000 500 
68,000 27,000 3,900 460 
67,000 26,000 3,800 410 
63,000 25,000 3,500 400 
61,000 23,000 3,400 380 
54,000 21,000 3,200 370 
50,000 20,000 3,000 360 
49,000 20,000 2,800 340 
48,000 16,000 2,700 340 
4S,500 16,000 2,600 300 
43,000 15,000 1,700 JOO Median I 
4 1,000 15,000 1,700 300 
40,000 15,000 1,700 300 
37,000 13,000 I 400 270 
36,000 13,000 1200 250 
36,000 13,000 1000 230 
35,000 11,000 1000 2 10 
32,000 l0,000 1000 200 
30,000 9,800 1,000 160 
28,000 8 500 930 160 
25,000 5.900 860 ISO 
24,000 5,200 770 140 
18,000 4,000 440 140 
18,000 3500 370 I 10 
12,000 3,200 340 100 
9,800 3,100 330 99 
4,800 2,600 290 88 
4 200 2,600 270 82 
3,000 2,300 180 65 
48.000 18.000 2.600 '.\70 Mean 
1.1 1.2 1.5 1.1 Mean/Median 
59% 68% 80% 57% RSD 
TabJe E-2: Sediment Med,an Values 
Table E-2: Median Concentration Values 
Sediment Parameters Page 2 
Aluminum, Antimony, Arsenic, Barium, Berylllum, Cadmium, Chromium, Cobalt, Copper, I mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg Statistics 
:7.0lO 28 30 240 17 42 78 19 700 
:!J,000 I 8 :!c, 210 I 5 3 7 69 17 390 
::!,OC,O I 0 2S 200 14 36 59 16 8 320 
~1 .,,u0 080 23 190 I 2 3 S 53 17 270 
:o.ooo 07:! :1 180 I 0 JO 51 16 130 
19600 0 71 21 140 0% 2 5 50 16 87 
IQ_l)OO 0 70 :o 140 0 95 2.5 45 16 74 
19,000 0 55 20 140 0.92 21 44 15 64 
19.000 054 19 130 0 90 I 8 43 IS 59 
18,0IJO <I 18 130 090 I 3 39 14 45 
18.000 <I 18 I 10 0 90 11 38 13 5 43 
18,UIJO <I 18 110 090 0 98 36 12 43 
171)00 <I 16 110 082 091 34 12 4' 
15,000 <I 15 98 081 0.80 34 12 41 
1'5.1)1_1) <I 13 95 os, 0 78 33 II 40 
12,(,t'Ji) <I 12 9 1 080 0 73 32 I I 40 
11.0•11 <I II 80 078 071 JO 10 39 
9,IM <I 10 65 0 70 0 72 JO 10 ) 8 
9.000 <I 95 t,.t 0.7J 0.7~ 29 99 38 Median I 
8,JO<l < 1 95 63 070 071 29 96 38 
6.&•lO <I 94 59 066 068 24 9' 17 
6,IWO <I 76 57 065 067 23 9 1 17 
6,;.;o <I 7: 56 0 Sf 06:? 21 K3 H 
b.5110 < 1 70 50 0 50 060 19 82 28 
HOO 0 ,I,) 69 48 040 045 18 78 25 
5.)1)() 040 68 42 <O 5 045 17 69 24 
5.100 <04 67 39 05 0 -12 16 68 11 
4,400 <:0 4 66 17 <O 5 0 19 16 68 21 
J .6' ,0 <04 63 )2 ,05 017 13 66 17 
J,500 <0 4 62 29 0 22 0 35 10 49 14 
l.~1,0 <04 62 :6 zo 0 35 95 l 8 12 
2,600 <;.Q 4 59 23 <02 on 9 1 30 82 
~I [~ <04 59 21 02 18 76 29 75 
2, 100 <04 59 18 02 01 4 63 26 6 I 
l,1l•;J <04 58 15 02 09 57 26 60 
1,400 <.Q 4 49 10 <O 2 008 S 6 22 49 
1.:00 <04 14 74 0 2 <008 I 16 48 
I 11.000 11 0 54(u) 11 13 11 85 I 0.65(a I 1 2(a) 11 29 11 10 I n Mean 1.2 1.1 1.3 1.3 0.9 1.6 1.0 1.0 2.0 Mean/Median 
69'!1. 89% 57% 73% 65% 98% 63'1(, 50% 180% RSD 
Table E-2: Sed,ment Median ValuH 
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Table E-2: Median Concentration Values 
Sediment Parameters 
Iron, Lead, Manganese, 
mg/kg mg/kg mg/kg 
47,000 6 10 1,900 
4 1,000 530 1,800 
37,000 530 1,300 
36,000 270 1,200 
35,000 240 1,200 
33,000 220 1, 100 
32.000 180 1,000 
30,000 170 920 
30,000 150 900 
29,000 130 800 
29,000 69 760 
28_.ooo 66 7S0 
28,000 65 750 
27,000 64 740 
25.000 61 730 
25,000 54 690 
22,000 so 680 
22,000 48 S90 
n .. ooo 48 590 
22.000 47 S80 
22.000 40 sso 
21,000 38 490 
21,000 37 460 
21,000 37 440 
19,000 3 I 440 
19,000 JO 430 
18,000 29 407 
13,000 28 400 
6,500 27 390 
6,500 26 360 
6,000 25 360 
S.900 22 300 
5,700 20 200 
4,300 IS 190 
3,500 IS 150 
3,300 14 140 
2.600 10 70 
22 ,000 110 670 
0.98 1-1 
54% 140% 63% 
Mercury, Nickel, 
mglkg mg/kg 
0 48 51 
0 47 49 
0 45 43 
0 23 43 
0 21 43 
021 39 
019 37 
018 37 
0 17 36 
0 12 35 
0 082 35 
0077 34 
0 074 34 
0.073 32 
0 072 32 
0 070 32 
0.066 30 
0 064 30 
0059 :6 
0 0S8 25 
0.0S7 23 
o.oss 22 
0 053 21 
0.05 I 21 
0051 20 
0050 14 
0.050 14 
0.029 14 
0.025 JO 
0024 10 
0 023 7 2 
0.023 ; s 
0021 49 
0 018 46 
0014 4 I 
0.011 30 
<0004 24 
25 
094 
57% 
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Selenium, Silver, Thallium, Vanadium, ZincJ 
mg/kg mg/kg mg/kg mglkg mglkg Statistics 
53 0 65 18 59 860 
so 0 64 1 2 56 750 
42 0 59 11 49 740 
4 1 0 58 092 47 560 
4 0 0 55 084 44 550 
37 0.52 073 43 440 
3 5 0 52 0.72 43 420 
34 0 43 0 71 40 330 
34 0 40 0 71 39 320 
28 0 40 071 38 210 
25 0 38 0 70 36 210 
1 9 0 37 069 35 170 
I 8 0 35 062 35 160 
1.6 0 29 061 33 160 
I 6 0 29 0 58 32 140 
I 5 0 28 0.58 32 130 
1.5 0 27 0.57 32 130 
I 4 0 25 0.56 30 130 
11 0 24 0.51 JO 130 Median I 
I.I 0 21 0 50 30 120 
1.0 0 21 0.50 28 120 
0.99 0 18 0.48 28 120 
0.99 0 18 0.39 26 120 
0.97 0 17 0.39 26 110 
0.91 013 0.39 25 110 
0 90 0 13 0.25 24 100 
0.77 0 11 023 23 96 
0.73 0 II 0.22 23 96 
0.71 <0.1 0. 17 17 95 
0 69 <O I 0 12 15 86 
0.66 <O I 0 10 14 82 
0.59 <008 0.09 13 63 
0.54 <008 0.09 II 49 
0.50 <008 <O I 10 43 
0.36 <008 <008 79 39 
0.33 <008 <008 79 36 
0.32 <008 <008 6.5 36 
1.8 0.51(a) 29 220 Mean 
1.7 1 0 0.99 TT Mean/Median 
79% 73% 45% 100% RSD 
Table, E-2: Sedimenl Median Values 
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Table E-2: Median Concentration Values 
Sediment Parameters 
Acenaphth e ne, Acena phthylene, Anthracene, 
µg/kg µg/ kg µgl kg 
2IO 170 1.900 
120 100 970 
11 0 80 810 
I JO 48 7JO 
92 47 640 
72 42 520 
59 31 450 
58 J I 320 
49 26 320 
44 25 250 
32 24 160 
JO 22 160 
JO 20 160 
28 17 140 
27 14 83 
21 13 80 
17 I) 74 
16 12 60 
IS 9.0 47 
II 8 5 46 
<20 7 5 )5 
<20 7 I JS 
<20 6 I 32 
<20 60 31 
<20 S 3 26 
<'20 5 2 26 
<20 48 26 
S 8 4.4 23 
44 43 22 
4 1 43 2 1 
39 3 7 20 
3 7 3 6 IS 
27 3 4 13 
<4 <4 12 
<4 <4 10 
ND <4 7 I 
ND <4 S 4 
34/a) ??(tt) 220 
2.3 2.5 4.8 
130% 150% 170% 
Benzo(a) Be nzo{bJ 
anthracene, fluoran t h e ne, 
µg/ kg IJQl kg 
4.700 5.900 
2,900 2.700 
2,300 2,200 
2, 100 1,800 
2.100 1,400 
1,600 1,400 
1,300 1,400 
1,200 840 
840 800 
740 710 
430 620 
350 580 
350 530 
)20 470 
J 10 470 
280 360 
260 350 
230 280 
200 230 
170 220 
140 150 
]20 120 
110 120 
1 IO 110 
110 110 
100 100 
90 97 
66 96 
63 83 
S8 74 
54 64 
<JOO 55 
<JOO 52 
44 50 
27 50 
),,'D <40 
),,'D <40 
~~O(c,) 
3.2 
~70(c,) 
ii""" 
160% 160% 
E-8 
Benzo(k) 
fluo roanthe ne, 
µg/kg 
6,500 
J,000 
2,400 
1,800 
1,600 
1,500 
940 
770 
710 
630 
540 
500 
350 
260 
260 
260 
220 
220 
2 10 
160 
140 
120 
120 
110 
88 
80 
80 
62 
60 
56 
< 100 
< 100 
< 100 
< 100 
<100 
42 
39 
650(a) 
3:-i 
190% 
Benzo(g,h ,1) 
perylene, 
µg/kg 
4,700 
2,200 
1,600 
1,500 
1,300 
I.JOO 
980 
700 
580 
520 
450 
4JO 
4 IO 
370 
)40 
290 
270 
260 
210 
140 
130 
130 
120 
110 
110 
110 
100 
99 
90 
86 
< 100 
< 100 
<100 
<100 
<100 
<100 
ND 
540(a) 
160% 
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Benzo(a) pyrene, Chrysene, 
µg/kg µg/kg S tat istics 
5,500 7,000 
2,700 3,400 
2,600 2,300 
2,000 2.300 
1,900 1,900 
1,700 1,700 
1,600 1,400 
1, 100 I 300 
680 1, 100 
600 760 
570 660 
520 580 
380 570 
230 380 
200 370 
200 360 
190 330 
170 290 
160 260 Median 
150 200 
140 150 
130 150 
110 140 
100 120 
100 110 
99 9S 
53 94 
< IOO 90 
48 87 
48 70 
)9 52 
24 45 
<20 44 
<20 38 
<20 31 
<20 ND 
<20 ND 
650(a) Mean 
4 1 M~anJMedian 
170% RSD 
Table E-2· SedimAnl M lld1:lirl VAlm•t; 
Table E-2: Median Concentration Values 
Sediment Parameters 
Dibenzo(a,h) 
anthraceneJ Fluoranthene, Fluorene, 
µglkg µg/kg µg/kg 
3.100 16,000 780 
780 8,300 390 
690 5,600 350 
580 5,400 340 
510 4,700 270 
440 3,900 250 
330 3,600 220 
no 2,500 2 10 
270 2,200 180 
240 2,200 130 
:!30 1,300 120 
180 1,200 120 
140 I.JOO 110 
130 850 90 
120 810 85 
110 760 84 
110 650 73 
100 580 59 
<100 470 5 1 
< JOO 340 34 
< 100 330 34 
< 100 280 27 
ND 250 22 
ND 250 19 
ND 230 17 
ND 180 IS 
ND 170 14 
ND ISO 12 
ND ISO 12 
ND 130 II 
ND 120 96 
ND BS 86 
ND 75 74 
ND 68 SJ 
ND 65 48 
ND 64 44 
ND 59 28 
230(a) 1,800 110 
4.6 .. 3.7 2.2 
230% 180% 140% 
•• A median value of 50 was used to calculate this ratio. 
lndeno(1,2,3-c,d) 
pyrene, Naphthalene, 
µg/kg µg/kg 
9 JOO 290 
3.SOO 200 
2,600 190 
2,100 190 
1,600 140 
1.200 100 
860 100 
850 BS 
830 79 
6 10 75 
580 72 
330 23 
300 23 
270 21 
260 IS 
260 12 
250 12 
220 12 
170 I I 
170 98 
130 9.8 
130 9.7 
120 93 
120 92 
120 8.9 
I 10 8.7 
110 6.7 
100 66 
96 6.S 
% 6.3 
9 1 6.1 
69 6.0 
65 5.9 
53 58 
< JOO 48 
< JOO <4 
ND <4 
740(a) 48(a) 
4.4 4.4 
220% 150% 
E-9 
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Total 
Phenanthrene, Pyrene, Measured PAH, a-Chlordane, 
µg/kg 119/kg µg/kg µg/kg Statistics 
4,600 12,000 81,000 <4 
3,600 7,300 41 ,000 I S 
2,200 4,500 27,000 1 1 
2,100 3 900 27,000 1 0 
1,500 3,700 24,000 J O 
1,200 3,100 21,000 <2 
1, 100 2,400 17,000 <2 
1,000 1,800 12,000 <2 
950 I 600 11,000 0.92 
790 1,400 10,000 0 81 
520 1,300 9,600 0 76 
500 900 6,600 0 73 
500 840 6,100 0.55 
460 730 5,000 0.43 
4 10 700 4,700 0 34 
400 690 4,500 0 J3 
290 600 4,200 0 23 
180 570 3,700 0 23 
160 3 10 2.'100 0 22 Median I 
1)0 3 10 2,100 0 22 
130 290 1,800 0 22 
120 280 1,600 0 I I 
I 10 280 1,400 ND 
96 200 1,300 ,n 
84 190 1,200 ~D 
81 190 1,000 'ID 
72 ISO 1,000 ND 
72 120 980 ND 
67 110 950 ND 
67 99 740 ND 
61 82 7)0 ND 
so 66 580 t-.D 
36 59 530 ND 
34 56 4 10 ND 
22 45 320 ND 
16 29 ]JO ND 
15 26 ISO ND 
640 1,400 9 ,100 O.42(a) Mean 
4.0 4.4 3.1 1.9 Mean/Median 
160% 170% 170% 120% RS'5 
Table E·2 Sediment Median Values 
Table E-2: Median Concentration Values 
Sediment Parameters 
r-Chlordane, Chlordane (a+q•, ODD, 
µg/kg jJg/kg µg/kg 
3 7 4,4 3,500 
2 5 2,9 1,000 
22 2 .8 940 
<A 2.7 470 
<4 2.6 240 
1 9 2.1 230 
I 3 2.0 160 
11 2.0 120 
1 1 2.0 110 
I 0 2.0 87 
<2 1.9 66 
<? 1.9 47 
<2 1.9 43 
<2 1.7 36 
<2 1.7 29 
<2 1,6 27 
<.2 1,5 23 
<2 1.3 17 
<1 1,3 17 
<2 1.2 16 
<2 1.2 15 
0.92 1.2 14 
090 1.1 10 
071 1.1 10 
0 68 1.0 9.1 
0 58 1.0 9 1 
0 57 1.0 90 
0 53 0.75 90 
0 23 0.71 8 3 
,D ND 1.6 
:SD ND 60 
\!D ND 57 
ND ND 4 3 
ND ND 24 
ND ND 10 
ND ND 0 53 
ND ND ND 
ODE, DDT, Dieldrin, Endrin, Heptachlor, 
µg/kg µg/kg IJQ/kg µg/kg IJQ/kg 
250 2.300 ND ND ND 
140 470 ND ND ND 
120 340 ND ND ND 
92 100 ND ND ND 
81 67 ND ND ND 
13 47 ND ND ND 
69 15 ND ND ND 
61 9 9 ND ND ND 
60 3.2 ND ND ND 
53 3 0 ND ND ND 
49 3 ND ND ND 
47 I 3 ND ND ND 
33 ND ND ND ND 
32 ND ND ND ND 
32 ND ND ND ND 
26 ND ND ND ND 
24 ND ND ND ND 
23 ND ND ND ND 
2:! ND ND ND ND 
21 ND ND ND ND 
16 ND ND ND ND 
16 ND ND ND ND 
IS ND ND ND ND 
15 ND ND ND ND 
13 ND ND ND ND 
12 ND ND ND ND 
75 ND ND ND ND 
6~ ND ND ND ND 
6 I ND ND ND ND 
5S ND ND ND ND 
5 I 1'."D ND ND ND 
4 5 ND ND ND ND 
<5 ND ND ND ND 
10 ND ND ND ND 
0 73 ND ND ND ND 
0 65 ND ND ND ND 
0 18 ND ND ND ND 
0.94(a) .-----. EEO EED I 
0,94 1.0 1.0 1.V 
85% 74% 310% 130% : ::::::: : : : 0.0 0,0 u.u § I 
'Chlordane (a+f') is the arithmetic sum assuming that <RL has a value equal to RU2 and ND has a value of zero. 
E-10 
Page 6 
Heptachlor Polychlorinated 
epoxide, Biphenyls, 
!Jg/kg !Jg/kg Statistics 
010 470 
ND 360 
ND 330 
ND 320 
ND 230 
ND 2 10 
ND 160 
XD 150 
ND 150 
ND 110 
ND 99 
ND 94 
ND 93 
ND 82 
ND 81 
ND 66 
ND 66 
ND 62 
ND 59 Median 
ND 51 
ND 49 
ND 47 
ND 43 
ND 43 
ND 42 
ND 38 
XD 38 
NO 38 
l<'D 37 
ND 37 
ND 36 
ND 35 
ND 30 
ND 29 
ND 22 
ND 20 
ND 13 
ND 
I 
100 Mean 
1.0 1.8 Mean/Median 
0,0 100% RSD 
Table E•2: Sediment Median Values 
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STATISICAL ANALYSIS OF BACKGROUND SEDIME T CONCE 'TRATIONS 
CALUMET AREA 
1.0 INTRODUCTION 
The Calumet Ecotoxicology Roundtable convened in 2003 to develop and implement a consensus 
framework for investigating ecotoxicological risks within the Calumet area open spaces. Roundtable 
participants sought to define standards for rehabilitation that conscientiously address ecological health. 
This led to the development of the Calumet Ecotoxicology Protocol: Protecting Calumet's Plants and 
Animals (Calumet Ecotoxicology Roundtable Technical Team 2005). The protocol stated that 
background would not represent conditions before J 860. Background would represent ambient 
constituent concentrations from locations in the urban and industrial setting of Calumet not directly 
impacted by industrial discharges. 
One of the data gaps identified during the development of this protocol was information on background 
concentrations of various constituents in sediment and surface water in the Calumet area. To meet this 
data gap, the Illinois Department of Natural Resources funded a study at the Illinois Waste Management 
and Research Center (IWMRC) and Illinois State Water Survey (ISWS) to investigate background 
concentrations of environmental contaminants in the Calumet area. Once the samples were collected and 
analyzed. the data were presented to the Ecotoxicology Roundtable Technical Team. The purpose of this 
report is to statistically evaluate the data and to establish sediment background concentrations for 
contaminants of potential concern in the Calumet area. 
Section 2.0 overviews the project to collect the sediment data. Section 3.0 describes the statistical 
analysis applied to the sediment data to identify sediment background concentrations. Section 4.0 
provides a summary of the analysis. The tables and figures are found at the end of the text and are 
numbered to be associated with each section. 
2.0 PROJECT DESCRIPTION 
This section briefly describes the background and objective of the study conducted by IWMRC and ISWS 
(Section 2.1). It also discusses the protocols followed to identify the sampling locations and to collect the 
sediment samples (Section 2.2). It then briefly describes the sample results (Section 2.3). Detailed 
information on this study is in the full report prepared by IWMRC and ISWS (Piwoni and others 2005). 
2.1 Background and Objective 
The Calumet area contains a number of wetland remnants of the original complex of dunes and swales 
adjacent to Lake Michigan. The Calumet Area Environmental Management Strategy provided overall 
guidance for preservation, improvement , and creation of ecological habitat in the Calumet area. The 
Ecotoxicology Roundtable was created to provide guidance on how to implement the strategy. The 
Ecotoxicology Roundtable Technical Team developed a protocol for investigating and rehabilitating sites 
in the Calumet area. The Technical Team identified a data gap to be addressed in order to support the 
protocol lack of background data for sediment and surface water from wetlands in the Calumet area. 
IWMRC and ISWS conducted a study to fill that gap (Piwoni and others 2005). The objective of the 
study was to identify wetland-type water bodies in the Calumet area that could represent background 
conditions, and to collect sediment and surface water from those areas. The samples were analyzed for 
metals, polynuclear aromatic hydrocarbons (PAI I), polychlorinated biphenyls (PCB). and chlorinated 
pesticides. Although both sediment and surface water samples were collected and analyzed. the focus of 
this evaluation is solely on the sediment data. 
2.2 Sample Locations and Sample Collection 
IWMRC developed a protocol to identify representative wetland sites in the southern part of the Chicago 
metropolitan area (Piwoni and others 2005). The) used United States Geological Survey (USCS) maps 
back to the 1920s and 1930s to identify potential candidate sites. Four criteria were used: (1) sites in the 
Calumet area or greater southside of Chicago area; (2) sites appearing as wetlands, ponds, or lakes for at 
least 60 years; (3) sites that received no known direct industrial discharge or dumping of industrial waste; 
and (4) sites accessible via a small boat. Twenty candidate sites meeling these criteria were identified. 
IWMRC visited these sites and conducted further research on the sites, including interviews to verify the 
original information and determine accessibility. IWMRC identified eight ponds for sampling. All of the 
sites were located on Cook County Forest Preserve property or cemeteries. 
Sediment sampling occurred in two sampling trips- October 2004 and April 2005. A map of each pond 
was overlain with a numbered grid, and a random number generator was used to select five numbered 
grids for sampling in each pond. Sediment and surface water samples were collocated. Sediment core 
samples were collected using a Wildco Hand Corer. The top 10 to 12 centimeters of sediment were 
extruded from the core tubes and placed in glass jars with Tenon lids. 
2.3 Sample Results 
The sediment samples were analyzed for four major classes of contaminants: metals, chlorinated 
pesticides, PCBs, and PAHs. The analytical results are presented in Appendix A. A wide range of 
concentrations was found in the background samples. The Technical Team recognized that to identify 
background concentrations would require a detailed statistical analysis of the data. The following section 
describes the procedures used and the results of that analysis. 
3.0 STATISTICAL ANALYSIS 
This section describes the approach and statistical methods used for evaluating sediment concentrations of 
inorganic and organic chemicals from eight background locations (ponds) in the Calumet area. 
Section 3.1 describes the initial characterization of the raw data and the refinement process used to 
identify potential outlier concentrations and to derive a final "trimmed" background data set. Section 3.2 
presents details of the calculations performed to estimate potential upper threshold limits for each 
chemical. Section 3.3 provides recommendations for using two-population statistical tests for comparing 
areas with suspected sediment contamination to the background data set derived in this study. 
The analysis described below rested on the assumption that all ponds sampled for this investigation 
represented appropriate candidate locations for establishing background distributions for all chemicals 
evaluated. That is, assumptions were that: (1) the sites selected for the background study are generally 
representative of nominally impacted wetlands in the Calumet region (i.e., sediments have physical. 
biological. and chemical characteristics representative of the region), and (2) no known point sources of 
contamination have been identified or arc suspected for any of the candidate sites. Initial exploratory 
analysis conducted on the data from each candidate background location showed elevated concentrations 
of total PCBs for four out of five measurements from Pond I (concentrations ranged from 190 to 280 
micrograms per kilogram [µg/kgl). These outliers were judged by the Ecotoxicology Roundtable 
Technical Team to renect a potential source or sources of contamination and, therefore, all results from 
Pond I for total PCBs were excluded from the background analysis. 
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The statistical methods used in this evaluation include optimized approaches developed for treating left-
censored (nondetect) data. Many of these methods are based on the pioneering work of Helsel (Helsel 
and Cohn 1988; Helsel and Hirsch 2002; Helsel 2005b), and the mathematical details appear in the 
textbook titled Nondetects and Data Analysis, Staiisticsfor Censored Environmental Data (Helsel 
2005a) . Other sources for environmental statistics used in this analysis included Gilbert (1987), guidance 
for evaluating background data developed by EPA (EPA 2002a), and the U.S. Department of the Navy 
(DON 2003) . All statistical calculations were performed using version 5.1.2 of the JMP™ statistical 
software package (SAS Institute). 
3.1 Initial Characterization and Derivation of Final Background Data Sets 
Initial characterization of the data followed both graphical and statistical approaches. The graphical 
approaches included preparation of frequency histograms, quantile probability plots, and outlier box-
plots. Statistical approaches included calculation of summary statistics and the application of goodness-
of-fit (GOF) tests to determine the underlying distribution of individual inorganic and organic chemicals. 
A probability-plot partitioning approach was used to identify potential outlier concentrations in the 
distributions for each chemical. Probability-plot partitioning is a commonly used approach for 
"trimming" candidate background data sets as part of a refinement process in screening background data. 
The steps followed for conducting probability-plot partitioning are described in Section 3.1.1. Details of 
the distribution testing are in Section 3.1.2. 
3.1.1 Probability-Plot Partitioning 
The underlying principle behind probability-plot partitioning is that a data set likely contains a mixture of 
background concentrations of chemicals, as well as some level of contamination. Probability-plot 
partitioning was used to identify concentrations substantially higher (or lower) than the bulk of the data in 
the pooled background data sets for all ponds. The technique of partitioning polymodal distributions and 
extracting a single background population has been widely applied in environmental investigations, and 
details of the approach may be found in Sinclair ( 197 4). The main steps of the approach are summarized 
as follows: 
Steps in the Approach 
l. Graphical (frequency histograms, outlier box-plots, quantile probability plots) and tabular summaries 
of the data were prepared for each chemical. Graphical summaries were prepared for the data in both 
original and natural-log units. 
The following summary statistics were calculated: 
• Number of detected measurements, number of censored (nondetect) measurements, and the 
detection frequency 
• Ranges (minimum, maximum) calculated separately for detected and censored data 
• Measures of central tendency (mean, median) and dispersion (standard deviation) 
• Upper quantiles (90th and 95th percentiles) 
• Shapiro-Wilk W scores for data in original and natural-log transformed units. 
3 
2. A detailed examination of all graphical exhibits and output from distribution tests was conducted to 
aid in the identification of outlier concentrations. Quantile probability plots graph the observed data 
as a function of the expected quantiles (percentiles) of a theoretical probability distribution. For 
environmental applications, normal and lognormal distributions are the most frequently investigated, 
and were the only distributions examined in this background study. Additional discussion and details 
of the distribution testing are presented in Section 3.1.2. 
Probability plots were examined for two features typically used to indicate the presence of multiple 
populations in the data: (a) the presence of inflection or "break points" in the fit of the observed data 
versus the expected normal values (also referred to as normal scores in the technical literature), and 
(b) the presence of low or high outliers. Decisions to trim the data based on each of these criteria are 
further described below. 
Inflection points are generally identified using professional judgment, so an element of subjectivity is 
in this part of the process. Single or multiple outliers can be identified using quantitative statistical 
methods (i.e., formal statistical outlier tests) or operationally defined rules, such as concentrations that 
exceed the mean by some multiple of the standard deviation (e.g .. 2X or 3X sigma). Outlier box-plots 
are especially effective for visually comparing the "spread" of the data and for identifying outliers. 
Outlier box-plots and quantile probability plots were the principal tools used for identifying outliers 
in this investigation. The upper and lower bounds of the "whiskers" in an outlier box plot represent 
the lowest and highest values, respectively, that are not considered outliers. Points falling above the 
"whiskers" are considered "high" outliers, operationally defined as values that exceed the 75th 
percentile (upper margin of the box) by 1.5 times the interquartile range (IQR). The IQR is the range 
of concentrations between the 25th and 751h percentiles (i.e., the lower and upper margins of the box). 
Low outliers are measurements less than the 25th percentile by a factor of 1.5 times the IQR. 
Identification of inflection points and removal of low and/or high outliers were accomplished 
iteratively: outliers or groups of measurements above (or below) the main mass of the data were 
excluded, the remaining measurements were re-plotted, and the resulting distributions were re-tested. 
A tradeoff in excluding measurements should be noted: decreasing the overall sample size can 
adversely impact the estimation of summary statistics (and upper threshold limits for background), 
and can affect application of two-population tests for comparing the background data set to site data 
sets with suspected contamination. For this reason, additional decision rules were applied for 
determining whether measurements should be excluded based only on the presence and location of 
inflection points. In cases where inflection points were noted in the quantile probability plots, but 
where concentrations that exceeded the inflection point were not identified as outliers in the outlier 
box-plots, trimming was typically not performed (note that aluminum was an exception to this rule). 
Conversely, in two cases, low outliers were identified in the outlier box-plots (plots of the natural logs 
for manganese and dichlorodiphenyldichloroethene [DDE]), and a decision was made not to trim 
these measurements. 
Formal GOF tests (Shapiro-Wilk W test) were used to determine whether the residual measurements 
(i.e., after removal of suspected outliers) followed a single distribution (i.e. , normal distribution or 
lognormal distribution when the data were transformed to natural logs). GOF tests were always used 
in conjunction with qualitative assessment methods, such as direct examination of the quantile 
probability plots and outlier box-plots. The initial set of plots in original and natural log units for 
inorganic and organic chemicals are shown in Figures 3-1 and 3-2, respectively. A key to 
interpretation of each plot in these figures appears immediately before the figures. The best-fit 
distribution for each chemical is indicated on each of the plots. The best-fit distribution is the 
distribution confirmed by the Shapiro-Wilk W test (i.e., if the critical probability for the W statistic is 
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less than or equal to 0.05) , or the closest fit based on examination of the quantile probability plots. If 
neither normal nor lognormal models provided suitable fits to the data, distributions were identified as 
nonparametric. Outliers in the ordered distribution of concentrations in the probability plots are 
identified by vertical dashed lines. For normal and lognormal distributions, outliers are only 
identified in the plots selected as the best fit for each chemical. For nonparametric distributions, 
outliers are identified in the plots of the data in both original and log-transformed units. 
3. If outliers were identified in the revised plots (i.e., after exclusion of an initial outlier or group of 
suspected outliers), the process was to be repeated, and additional measurements were to be trimmed 
from the data set until a single population, characterized by either a normal or lognormal distribution, 
remained. This step turned out to be unnecessary, as no additional outliers were identified after the 
initial trimming. 
Table 3-1 summarizes the results of the trimming process, as well as the number and concentration of 
measurements removed from the original pooled data set for each chemical. Table 3-1 lists the 
number of outliers removed, as well as the detection frequency and maximum concentration in the 
trimmed data set. Figures 3-3 and 3-4 show the distribution of measurements in the original data set 
and the final trimmed data set (i.e., before-after views of the distributions) for the subset of inorganic 
and organic chemicals for which trimming was performed. 
It should be noted that this process did not always result in a single "pure" distribution, and that best 
professionaljudgment was needed to select the distribution of measurements used to define the final 
background data set for individual chemicals. Because trimming reduces the sample size, care must 
be taken to assure that the final background data set will contain enough measurements to support the 
calculation of threshold limits, and for comparing the background data set to sites with suspected 
contamination using two-population statistical tests (see Section 3.3). For this reason, emphasis was 
placed on trimming extreme high-end measurements first. Trimming low-end measurements is 
certainly warranted in some cases, but should be conducted on a chemical-by-chemical basis, using 
professional judgment to evaluate the overall effect on the final sample-size, as well as the utility of 
the trimmed background data set for evaluating contaminated sites in future investigations. The 
analysis conducted for this background study did not result in the trimming of any low outliers. 
Other factors, such as the presence of censored data, are often confounding factors that add an 
additional element of complexity to the process. Confidence for fitting distributions is increased with 
increasing sample sizes. No single approach for treating censored data will be ideal in all situations, 
so the approach used was based on some measure of trial and error. The selection of the best 
approach was made on a chemical-by-chemical basis, and depended on the relative frequency of 
detection, and the distribution of the detected and censored measurements. One useful approach for 
identifying and trimming high outliers (again, usually of greater interest than low outliers) , is to set all 
censored measurements to a fixed concentration slightly below the minimum detected concentration 
(note that this approach is only used for identifying high outliers, and not for estimating population 
parameters). Several alternative approaches were used for preparing plots of the ordered distribution 
of concentrations for each chemical, and for determining the best-fit distribution and selection of 
potential outlier concentrations. Additional details of these alternative approaches are provided in 
Section 3.1.2. 
3.1.2 Distribution Testing 
Both graphical methods and statistical GOF tests were used to assign a best-fit distribution for each 
chemical. Graphical methods included the preparation of quantile probability plots, outlier box-plots, and 
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frequency histograms for three potential fits: normal, lognormal, and nonparametric. Formal distribution 
tests were conducted using a well-established GOF test (Shapiro-Wilk W). The Shapiro-Wilk W test is 
one of the most powerful GOF tests for determining if a set of measurements follows a normal or 
lognormal distribution. The test relies on computing a correlation between the quantiles of the standard 
normal distribution and the ordered values of the observed data. When the Shapiro-Wilk W statistic is 
close to 1.0, the observed data follow an essentially straight line when displayed using a normal 
probability plot. The following null (H0) and alternative (HA) hypotheses were tested using the Shapiro-
Wilk W test: 
H0: The data follow a normal distribution. 
HA: The data do not follow a normal distribution. 
Tests are conducted sequentially on data in original and natural-log transformed units. A Type I error rate 
(a) of 0.05 (equivalent to 5 percent) was used to interpret the significance of each test. A Type I error 
rate of 0.05 means that there is a 5-percent chance that the H0 will be rejected when it is true (that is, the 
data are normally distributed), leading to the false conclusion that the underlying distribution is not 
normal. With a Type I error rate of 0.05, the confidence level of the test is 0.95 (95 percent). When the 
test is conducted using log-transformed data, fa ilure to reject the Ho leads to the conclusion that the data 
follow a lognormal distribution. Rejection of Ho indicates that the data are not lognormally distributed. 
Final determination of the best-fit distribution was made using the results of the statistical GOF tests, as 
well as through examination of probability plots, outlier box plots, and frequency histograms. Best 
professional judgment was required to make the final determination because the power of the GOF tests is 
strongly affected by sample size, as well as the presence of outliers and censored measurements. In cases 
where GOF testing determined that a chemical followed more than one distribution, additional decision 
criteria were applied. In cases where chemicals followed a normal distribution, a normal distribution was 
selected irrespective of whether the data could also be fit to a lognormal distribution. If the fit to either a 
normal or lognormal distribution could not be confirmed at the 0.05 significance level, the best-fit 
distribution was selected based on further examination of the quantile probability plots for each 
distribution. In this case, two criteria were evaluated in selecting the best-fit distribution: (1) the number 
of measurements that depart from the linear fit of the observed data to the theoretical quantiles, and 
(2) the magnitude of departure of each measurement from the linear fit. The distribution with the fewest 
number and smallest magnitude of departure from the fitted line in the quantile probability plots was 
selected as the best-fit distribution. If the data could not be fit to either a normal or lognormal 
distribution, the distribution was declared nonparametric. 
It should be noted that several different approaches were used to determine the best fit distribution when 
censored measurements were present. Initially, quantile probability plots were constructed and GOF tests 
were run setting each censored measurement to the reported result. This approach did not prove 
satisfactory for chemicals with higher (i.e., greater than 25-percent) frequencies of censored 
measurements. A second approach substituted a dummy value for each censored measurement slightly 
less than the minimum detected concentration for each chemical. This approach was used for evaluating 
the untrimmed data sets and for preparing the plots shown in Figures 3-1 and 3-2. A third approach was 
used for the trimmed data sets for antimony, thallium, dichlorodiphenyltrichloroethane (DDT) , and 
dibenzo(a,h)anthracene, for which the censored measurements confounded selection of a best-fit 
distribution. The third approach evaluated detected data only. The fits (and selection of the best-fit 
distribution) for antimony, thallium, DDT, and dibenzo(a,h)anthracene using the second approach (i.e. , 
substitution of dummy values) can be seen in the plots provided in Figures 3-1 and 3-2. The fits and 
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results of GOF testing for these chemicals, following trimming and using only the detected data, are 
provided in Figures 3-3 and 3-4. 
One final note is warranted concerning the appropriateness of fitting data to the family of gamma 
distributions. The gamma distribution has recently received a great deal of attention in the environmental 
literature for its use in calculating upper confidence limits (UCL) of the mean (i.e., exposure point 
concentrations [EPCl) in risk assessments) (Singh, Singh, and Iaci 2002; EPA 2002b). Use of the gamma 
distributions has been proposed as an alternative to the lognormal distribution for right-skewed data, as 
calculations based on Land's H statistic have been shown to result in estimates of UC Ls inappropriately 
high for use in risk assessments (Singh, Singh, and Engelhardt 1997). Calculations of UCLs based on the 
gamma distribution have been included in Version 3.0 ofEPA's ProUCL software package (EPA 2004). 
Use of the gamma model, however, has not been advocated or used widely for calculating other routine 
statistical estimates, such as the mean, standard deviation, and percentiles. Because current use of the 
gamma distribution has been restricted to estimating £PCs in risk assessment, statistical analysis of 
Calumet sediment data only considered normal, lognormal, and nonparametric fits. 
3.2 Calculation of Potential Upper Threshold Limits 
An additional summary statistic often calculated in background studies is an estimator for an upper 
threshold or plausible upper bound (sometimes referred to as a concentration limit [CL]) of the 
background distribution for each chemical. There are no fixed guidelines for selection of a single 
population parameter or metric for defining a background threshold; therefore, one approach typically 
used is to calculate threshold limits based on several different metrics. Threshold limits are most often 
based on an upper percentile of the background distribution (e.g., 90th , 95th , or 99th percentile), or an UCL 
of an upper percentile (i.e., an upper tolerance limit fUTLl). The UTL approach is advocated by EPA for 
use in groundwater monitoring studies (EPA 1989, 1992), and has the advantage that it provides a 
probabilistic estimate that explicitly accounts for the uncertainty of using a sample to estimate a true, but 
unknown, population parameter. However, when sample sizes are small, or when the sample variance is 
high, UTLs can be inflated, and may result in threshold limits not sufficiently conservative for use in 
screening sites with suspected contamination. For this reason, professional judgment is needed to select 
an appropriate upper bound for defining a background threshold. For Calumet background sediment, 
upper-bound concentrations were calculated using both simple percentiles and UTLs. Final selection of 
the most appropriate concentration to use as the background threshold limit for each chemical was based 
on discussions held by the Calumet Ecotoxicology Roundtable Technical Team, as described in 
Section 4.0. 
Details of the approaches used for calculating simple percentiles and UTLs are provided below. A 
summary of descriptive statistics and potential upper threshold limits is provided in Table 3-2. 
3.2.1 Calculation of Percentiles 
Calculations for the 50th (median). 90th, and 95th percentile (or quantiles) were performed using both 
parametric and nonparametric approaches. Under each approach, percentiles were calculated differently 
for detected-only data (i.e., detection frequencies [DF] = 100 percent) and data with censored 
measurements. Details of the calculations are as follows. 
3.2.1.1 Parametric Percentiles 
The following describes the calculation of parametric percentiles for chemicals with detected-only data 
and for chemicals with at least one censored measurement. 
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Parametric Percentiles (Detected-Only Data): 
For chemicals with detection frequencies of 100 percent, Equation 11.l from Gilbert (1987) was used to 
calculate percentiles for all cases in which the underlying distribution was confirmed (or assumed) as 
normal or lognormal, as shown in Equation 1 below. 
Equation 1 - Percentiles for the Normal Distribution (Equation II.I, Gilbert [19871): 
x =x+ Z s 
f) p ' 
where 
x,, 
X 
z,, 
s 
estimate of the pth percentile 
sample arilhmetic mean 
standard normal deviate for the pth percentile 
sample standard deviation 
For lognormal distributions, the mean and standard deviation were calculated using the natural logs of the 
data, and the results were back-transformed to original units. Unlike estimates of the mean, no bias is 
introduced when percentiles calculated in log space are back-transformed to original units. 
Parametric Percentiles (Censored Data Present): 
For chemicals with one or more censored measurements, parametric maximum likelihood estimates 
(MLE) were calculated following methods discussed in Helsel (2005a). Parametric MLEs were 
calculated for all chemicals with confirmed (or assumed) normal or lognonnal distributions. As described 
in Helsel (2005a), MLE computations utilize three pieces of information: (1) measured concentrations 
above detection limits, (2) proportion of the data below each detection limit, and (3) a mathematical 
formula for the assumed distribution. The MLE approach is based on solving a likelihood function, 
which defines the likelihood of matching the observed distribution of data. The mathematical details of 
the MLE approach are complex and are described in numerous sources in the statistical literature, 
including Helsel (2005a). Fortunately, many commercial statistical software applications, including 
JMP™, have platforms for implementing MLE approaches. One important note of caution, however, is 
that the accuracy of estimates made using the MLE approach depends on how well the data fit the 
assumed distribution. For this reason, larger sample-sizes (i.e., at least 25-50 measurements) are 
generally recommended for using MLE (Helsel 2005a) . 
3.2.1.2 Nonparametric Percentiles 
The following describes the calculation of nonparametric percentiles for chemicals with detected-only 
data and for chemicals with at least one censored measurement. 
Nonparametric Percenti !es (Detected-Only Data): 
The approach for calculating nonparametric percentiles is described in Section 11.9 in Gilbert (1987). 
The n measurements for each chemical are arranged from lowest to highest concentration to obtain the 
sample order statistics x111 < x121< ... < x1nJ• To estimate Xp, k= p(n+ 1) is calculated. If k is an integer, the 
estimated pth percentile, .x,,, is the kth order statistic x1k1 (i.e., the kth largest datum in the ordered set of 
measurements). If k is not an integer, x,, is calculated by linear interpolation between the two closest 
8 
order statistics. This calculation is conducted automatically in JMPTM and most commercial statistical 
software packages. 
Nonparametric Percentiles (Censored Data Present): 
For chemicals with censored data. nonparametric percentiles were calculated using the Kaplan-Meier 
product-limit estimator and the "flipped K-M" approach described in Helsel (2005a). The Kaplan-Meier 
estimator is an empirical, nonparametric procedure that can be applied to data with multiple censoring 
limits. The Kaplan-Meier estimator is a well-studied method that has been used in the field of causal 
analysis for over 40 years (Kaplan and Meier 1958) . and is still widely used today in medical research for 
calculating survivorship in clinical studies. The Kaplan-Meier approach is also a principal tool for 
conducting failure analysis in many industrial fields (Meeker and Escobar 1998). Details of the 
underlying mathematics of the Kaplan-Meier model are available from a number of sources (Kaplan and 
Meier 1958; Meeker and Escobar 1998; Klein and Moeschberger 2003; Lee and Wang 2003). 
Because the Kaplan-Meier model is a well-studied and proven technique for working with censored data, 
it is incorporated in most commercial statistical software packages that have platforms for calculating 
survival curves (or conducting failure analysis). However. commercial software that incorporates the 
Kaplan-Meier approach performs calculations only for right-censored data. Helsel's flipped K-M 
approach is a simple technique (subtraction of each measurement from a constant greater than the largest 
measurement) that can be used to convert or "flip" left-censored data to right-censored data. After 
parameters are estimated using the Kaplan-Meier model with the flipped data, it is necessary to subtract 
each result from this same constant to convert back to the left-censored case. 
I Site= Calumet, Group= Organic , Che mic al= Benzo (a) pyrene 
I Kaplan- Meie r Pro duct- Lim it S u rviva I Fit 
Surv ival Plo t for Flipp e d Da ta 
!.O--i= =======:------------, 
0.9 : ~ 
0.8 I '-·-··1 
0.7 : \ ... 
g'o.s : 7 
°:> I I \ ~: ----------------t--r---------1 
0.3 Poo= l,994~: : Pso= 160\ :~ 
0 2 P95= 2,69 I 1 1 1 ' I I 
0 .1 : : : 
0 .0 -~-~~-~-,....;::.....,._____;,,__~-~~--'-I 
0 1000 2000 3000 4000 5000 
Re sult (Flipped) - - µg/ kg 
Tim e to eve nt : Res ult (F lipp ed) 
Ce nsored by Ce nso r 
I Summa ry 
Grou p N Failed :'I Ce nsored Mean Std Error 
Co mbine d 3 1 6 48 46.9 4 Biased 183.56 7 
I Qu antiles 
Group Median Time Lowcr95% Upper95% 25% Fa il ures 75% Failures 
Co mbined 53 4 1 5 12 1 54 0 1 49 01 54 53 
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Kaplan-Meier results are typically presented graphically in the form of a survival curve (or conversely, as 
a fai lure curve). Survival curves generated using the Kaplan-Meier model follow a staircase pattern, as 
shown above in the example output from the JMP™ software package. 
Percentiles for censored data are estimated from the survivorship curve by finding the proportion (i.e., 
corresponding to the desired percentile) on the Y axis that corresponds to the flipfied concentration on the 
X axis, as shown in the example above. The back-transfom1ed results for the 5011. 901h, and 95th quantiles 
are also shown in this example. 
3.2.2 Upper Tolerance Limits 
Tolerance intervals arc designed to contain a specified proportion of the population with a pre-stated level 
of confidence. The proportion of measurements in a tolerance interval that lie below the UTL is referred 
to as the "coverage" of the interval. The coverage can be determined only with a certain level of 
confidence because tolerance intervals are constructed from sample data and thus are random intervals 
(EPA 1992). Stated another way, an UTL is an upper confidence limit for a percentile of the true, but 
unknown. distribution of measurements in a population. UTLs for Calumet background sediment data 
were calculated for tolerance intervals with 90- and 95-percent coverage and a confidence level of 95 
percent. The UTLs for these intervals will hereinafter be referred to as "UTL(90/95) " and "UTL(95/95)." 
Calculation of UTLs was based on the best-fit distribution, so both parametric (normal and lognorrnal) 
and nonparametric approaches were used, and selection of the most appropriate approach was made on a 
chemical-by-chemical basis. Both the parametric and nonparametric approaches for calculating UTLs are 
described below. 
3.2.2.1 Parametric UTLs 
Parametric UTLs were calculated for chemicals with detected-only data as well as for chemicals with at 
least one censored measurement. Details of the methods used in both of these cases are provided below. 
Calculation of upper percentiles and UTLs is complicated by the presence of censored data. However, as 
previously discussed, the treatment of censored data has received a great deal of attention in the literature 
on environmental statistics, and recent work by Helsel (2005a, b) provides recommendations for methods 
considered mathematically optimal for most routine statistical calculations. Parametric MLE techniques 
were used lo calculate the sample mean and standard deviation (i.e., the primary variables in the UTL 
equation) for chemicals with censored data. 
For normal distributions with detected-only data, the arithmetic mean and standard deviation were 
calculated following Gilbert (1987). as shown in Equations 2 and 3 below. 
Equation 2 - Sample Arithmetic Mean (Equation 4.3, Gilbert 119871) 
where 
x 
n 
Sample arithmetic mean 
Sample size 
i111 measurement in the sample 
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Equation 3 - Sample Standard Deviation (Equation 4.4, Gilbert [19871) 
where 
s 
x 
n 
X; 
l n 2 s=-I (x;- x) 
n - 1 ,=I 
Sample standard deviation 
Sample arithmetic mean 
Sample size 
ith measurement in the sample 
For lognormal distributions with detected-only data, the minimum variance unbiased estimates (MVUE) 
of the mean and standard deviation from Gilbert (1987) were calculated. A MVUE estimator is 
statistically unbiased and has the smallest sampling error variance of all unbiased estimators for a 
particular parameter (Gilbert 1987) . 
Calculations of the MVUE mean and standard deviation are shown in Equations 4 and 5 below. 
Equation 4 - MVUE of the Mean (Equation 13.3, Gilbert [19871) 
where 
µ 
e 
y 
2 
Sy 
1//,, (t) 
= 
ft = [e(Y)]ll'.(si) 
MVUE for the mean of a lognormal distribution 
Euler's constant 
Mean of the natural logarithms of the sample data 
Variance of the natural logarithms of the sample data 
Infinite series, calculated as follows: 
(n - l)t (n-1)3 t2 (n-1)5 t3 {n-1}7t4 
If/, (t) = 1 + - --+ - --c----+ - -----+--------+ -.. 
" n 2!n2 (n + l) 3!n3 (n + l)(n+3) 4!n4 (n + l)(n+3)(n + S) 
s2 
where t = ....1... 
2 
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Equation 5 - MVUE of the Variance of the Mean (Equation 13.5, Gilbert 119871) 
where 
S2 (,~) f ( \P = MVUE variance o the mean that is, the standard error) of a lognormal 
distribution. 
The UTL(90/95) and UTL(95/95) were calculated following Helsel (2005a). as shown in Equation 6. 
Equation 6 - Parametric Upper Tolerance Limits (Equation 7.6, Helsel 12005al) 
where 
x 
g' (l a)p.n 
n 
p 
s 
a 
UTL = .x + g·o- a)p.n * s 
Sample mean (from Equation 2) 
the 1-cx percentiles (p) of the non-central t distribution with n degrees of 
freedom (values were calculated directly using software that provides 
integrals of the non-central t distribution, and are equivalent to the tables 
of tolerance factors in Hanh and Meeker [ 1991] referenced in Helsel 
[2005a]) 
Degrees of freedom 
Percentile (either 0.90 or 0.95 for the 90th and 95th percentiles, 
respectively). 
Sample standard deviation (from Equation 3) 
1-a is the confidence limit for the percentile 
For lognormal distributions with detected-only data, the mean and standard deviations of the data in 
natural log units were calculated using Equations 1 and 2, and results from Equation 6 were back-
transformed to original units. It should be noted that Table 3-2 reports the MVUE means and standard 
deviations for lognormal distributions with detected-only data. 
For normal and lognormal distributions with at least one censored measurement. the mean and standard 
deviations in Equation 6 were calculated using MLE techniques following Helsel (2005a). 
3.2.2.2 Nonparametric UTLs 
Nonparametric UTLs were calculated using the large-sample (n > 20) approximation described in 
Section 11.12 in Gilbert (1987) and shown in Equation 7. 
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Equation 7 - Nonparametric Upper Tolerance Limits (Equation 11.12, Gilbert [1987]) 
where 
u 
p 
n 
Zo-a> 
Upper limit ( or order statistic) for the interval 
Percentile (either 0.90 or 0.95 for the 90th and 95th percentiles, 
respectively). 
Sample size 
Standard normal deviate. The confidence limit desired for the 
UTL is 1-a. 
The value "u" is the uth order statistic (for integer values for u) for the n set of measurements. If u is not 
an integer, it is necessary to conduct a linear interpolation between the two closest (next lower and next 
higher value) concentrations in the ordered series of measurements. Note that 1-o is used instead of l -al2 
in Equation 5 to obtain a one-sided upper confidence interval (i.e., equation 11.12 in Gilbert [1987] is the 
upper confidence limit for a two-sided interval). It should also be noted that for small sample sizes, the 
nonparametric estimate for the UTL often exceeds the maximum order statistic, so the maximum 
concentration in the data set becomes the UTL by default. 
3.3 Use of Two-Population Statistical Tests 
Consideration should be given to the most appropriate way to use information in the background data set 
to evaluate sediment sites with suspected contamination. Comparison of site data with suspected 
contamination to background threshold limits (Section 3.2) is most useful when only a small number of 
measurements are available for the site being assessed. Comparison of maximum site concentrations to 
background threshold limits is also a common practice in screening-level assessments. However, it 
should be acknowledged that these point-to-point comparisons carry an additional cost, namely, inflation 
of decision errors (see discussion in DON 2003; EPA 2002a), and this practice is not recommended as a 
primary means of comparing site and background distributions. 
In cases where a larger number of measurements are available from the site, the preferred approach for 
determining whether site concentrations exceed background is to compare the fu ll range of concentrations 
in each data set using two-population statistical tests (Gilbert 1987, EPA 2002a, DON 2003, Helsel and 
Hirsch 2002). There are no simple or universal guidelines for determining the minimum sample sizes 
needed to conduct two-population tests, as sample-size requirements depend on: (1) characteristics of the 
data for each population, including the relative shape of the distributions, the sample variances, and 
degree of censorship; and (2) the selection of a test statistic(s). A discussion of the application of 
prospective power analysis (i.e., the statistical approach used for estimating minimum sample sizes and 
optimizing sampling designs) is beyond the scope of this investigation. although additional information 
on this topic can be found in many sources in the environmental literature (see Sheppard 1999; Gilbert 
1987; EPA 2000; Hassig and others 2005). Software tools, such as the Department of Energy's Visual 
Sampling Plan (VSP) program (Hassig and others 2005), can be used to determine sample-size 
requirements for many common applications in environmental assessments. 
Two-population tests arc typically performed to compare measures of central tendency (i.e., mean or 
median) as well as concentrations in the right-hand tails of the site and background distributions (see 
discussion of the quantile test in EPA [2000, 2002a] and DON (2003]). Both parametric and 
13 
,--
nonparametric tests are available, and it is important to understand the assumptions used in each type of 
test, as well as the practical limitations, when working with environmental data. Nonparametric tests are 
often preferred in environmental applications, as it can bC' difficult to verify the assumptions required for 
application of parametric tests (EPA 2000, 2002a; Gilbert 1987; Helsel 2005a). The Wilcoxon rank sum 
(WRS) test is one of the better studied and most widely used nonparametric two-population tests (Gilbert 
1987; EPA 2000, 2002a). As has been discussed throughout this section, the presence of censored data is 
an important factor in selecting a statistic test. The WRS test is appropriate only for moderate levels of 
censorship (generally considered to be less than 40 percent, see DON [20031), and for cases in which only 
a single detection (or reporting) limit is used for the censored measurements. The quantile test can be 
used when a relatively large proportion of the data are censored, although the high-end concentrations 
(i.e., right-hand tails of the distributions) must contain detected data (EPA 2000, 2002a; DON 2003). 
Nonparametric tests appropriate for cases in which censored data are reported at multiple detection limits 
include the Gehan-Wilcoxon test, Peto-Prentice test (also called the generalized Wilcoxon test), and log 
rank test. Helsel (2005a) provides detailed discussion of these and other tests appropriate for use with 
censored data. 
4.0 SUMMARY 
One of the significant data gaps identified during the development of the Calumet Ecotoxicological 
Protocol was the lack of sediment background or ambient data for the Calumet Area. The sediments in 
the Calumet area have been impacted by over 100 years of industrial activity. Some of this impact may 
not have occurred by direct discharges to area water bodies but through aerial deposition. IWMRC and 
ISWS undertook a study to collect sediment samples from water bodies that have not received direct 
industrial discharge and have been in the Calumet area for at least 60 years. The study collected samples 
from eight ponds in the Calumet area and analyzed these samples for various organic and inorganic 
constituents. These results were used to describe background or ambient sediment concentrations for 
various constituents in the sediments. 
The first step in the data analysis was to review the available data to determine if these were 
representative of the ambient conditions in the Calumet area. The Technical Team decided after an initial 
review that the PCB data from Pond 1 indicated a potential source of PCBs may be present in the pond, 
and therefore those data points were removed from the data set. No other constituents were removed in 
this manner. The data were then evaluated to determine if any outliers were present and needed to be 
trimmed from the data set. Once the data were trimmed, the next step was to statistically describe the 
constituent populations; these are summarized in Tables 3-1 and 3-2. 
The Protocol states that the first step in the evaluation of site-specific data is to detem1ine if constituent 
concentrations are above the Calumet Open Space Reserve (COSR) threshold values, and if so. to 
compare the site values to background values. As stated in Section 3.3, the recommended approach is to 
test the two populations to determine if there is a significant diff crence using the procedures outlined in 
that section. However, the Technical Team recognizes this may not always be possible if the site data are 
limited, and other means of comparison may be needed. The approach should take into account a weight 
of evidence, because relying on one value alone may not be an appropriate method of determining 
whether the sample values are representative of ambient conditions. 
The values presented in Table 3-2 arc based on three general assumptions. The first is that the UTLs are 
representative of the entire population of potential background samples and are statistically robust. As 
noted previously. if the data size is small (less than 50). some estimates for the UTL may be larger than 
the maximum value detected concentration, as is the case with this data set. Because of a concern that 
these values may not be sufficiently health protective for use as a screening value, the other option is to 
14 
use the percentile values- either the parametric percentile or nonparametric percentile. The parametric 
percentiles assume the distributions of the data are either normal or lognormal. As shown in Table 3-2. a 
limited number of constituents meet that requirement, although a number of constituents are identified a 
having a best fit to one of these distributions. The nonparametric percentiles are not sensitive to the 
distribution. It is important to emphasize that either the parametric or nonparametric percentiles are 
representative of only the sampled population. Based on the variations in the distribution noted in the 
sediment data, the Technical Team recommends that the 95th nonparametric percentile be used to 
represent ambient sediment concentrations in the Calumet area. Notably. some of these values are above 
the COSR benchmark values for a limited number of constituents, and any rehabilitation planning for a 
specific site needs to take this into account. 
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TABLES 
TABLE3-1 
SUMMARY OF THE TRIMMING PROCESS FOR CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
Number of Outliers 
Sample Size After Trimming Maximum Removed Data Removed Analyte 
Chemical Detection 
Detected 
Group 
Low High Detected Total Frequency 
After 
Result Pond R 
(Percent) 
Trimming 
27,000 IV 
23,000 II 
22,000 IJI 
21,000 I 
20,000 II I 
20,000 IV 
Aluminum 0 13 24 24 100 15,000 19,000 I 
I 9,000 TT 
19,000 11 
18,000 J 
18,000 II 
18,000 III 
17,000 II 
---- 2.80 I bl) Antimony 0 2 9 35 26 1.00 
1.80 I ---bl) Arsenic 0 0 37 37 100 30.0 NIA NIA E Barium 0 0 37 37 100 240 NIA NIA '--" 
u Beryllium 0 0 27 37 73 1.70 NIA NIA ·a Cadmium 0 0 36 37 97 4.20 NIA NIA ro 
bl) Chromium 0 0 37 37 100 78.0 NIA NIA !--< 
Cobalt 0 0 37 37 100 19.0 NIA NIA 0 
s:::: 
700 I -
Copper 0 4 33 33 100 130 
390 I 
320 J 
270 I 
Iron 0 0 37 37 100 47,000 NIA NIA 
Lead 0 0 37 37 100 610 NIA NIA 
Manganese 0 0 37 37 JOO 1,900 NIA NIA 
Mercury 0 0 36 37 97 0.48 NIA NIA 
TABLE 3-1 
SUMMARY OF TH E TRIMMING PROCESS FOR CHEMICALS IN CALUMET BACKGROUND SE DIM ENT 
Number of Outliers 
Sample Size After Trimming Maximum Removed Data 
Removed 
Analyte 
Chemical Detection 
Detected 
Group 
Low High Detected Total Frequency 
After 
Result Pond R 
(Percent) 
Trimming 
Nickel 0 0 37 37 100 51.0 NIA NIA 
Selenium 0 0 37 37 100 5.30 NIA NIA 
Silver 0 0 28 37 76 0.65 NIA NIA 
Thallium 0 I 32 36 89 1.20 1.80 I 
Vanadium 0 0 37 37 100 59.0 NIA NIA 
Zinc 0 0 37 37 100 860 NIA NIA 
Acenaphthene 0 0 25 37 68 210 NIA NIA 
Acenaphthylene 0 0 33 37 89 170 NIA NIA 
Anthracene 0 0 37 37 100 1,900 NIA NIA 
Benzo(a)anthracene 0 0 33 37 89 4,700 NIA NIA 
Benzo(a)pyrene 0 0 31 37 84 5,500 NIA NIA 
Benzo(b )fluoranthene 0 0 35 37 95 5,900 NIA NIA 
Benzo(g,h,i)perylene 0 0 30 37 81 4,700 NIA NIA 
B enzo( k )fl uoranthene 0 0 32 37 86 6,500 NIA NIA 
Chlordane (Total) 0 0 26 37 70 4.00 NIA NIA 
,-., 
Chlordane (alpha) 0 0 18 37 49 l.50 NIA NIA bl) 
Chlordane (gamma) 0 0 16 37 43 3.70 NIA NIA 
bl) Chrysene 0 0 35 37 95 7,000 NIA NIA ::1. ..__, DOD 0 0 36 37 97 3,500 NIA NIA 
(.) DDE 0 0 36 37 97 250 NIA NIA ...... 
i::::: 2,300 VI ro 
bl) 
;... DDT 0 3 9 34 26 100 470 VI 
0 340 VI 
Di benzo( a,h )anthracene 0 l 17 36 47 780 3,100 II 
Fluoranthene 0 0 37 37 100 16,000 NIA NIA 
Fluorene 0 0 37 37 100 780 NIA NIA 
Heptachlor epoxide 0 0 I 37 3 0.10 NIA NIA 
I ndeno( 1,2,3-c,d)pyrene 0 0 34 37 92 9,100 NIA NIA 
Naphthalene 0 0 35 37 95 290 NIA NIA 
Analyte 
Group 
Notes: 
DDD 
DOE 
DOT 
mg/kg 
PCB 
I\ A 
µg/kg 
I 
TABLE 3-1 
SUMMARY OF T HE TRIMMING PROCESS FOR CII D IICALS IN CALUMET BACKG ROUND SEDIMENT 
Number of Outliers 
I Removed 
Chemical I Low I High 
PCB (Total) 0 
Phcnanthrene 0 
P\ rene 0 
D1chlorodiphenyldichloroethane 
Dichlorodiphenyldichloroethene 
Dichlorodiphcnyltrichloroethane 
\-1illigrams per kilogram 
Polychlorinated biphenyls 
0 
0 
0 
'\Jot applicable, no measurements were trimmed 
Micrograms per kilogram 
Sample Size After Trimming 
Detected I I Detection Total Frequency 
Percent) 
32 32 100 
37 37 100 
37 37 100 
Maximum I Removed Data 
Detected 
After I Result I Pond I Trimming 
140 N/A N/A 
4,600 NIA NIA 
12,000 I\ A N/A 
R 
TABLE 3-2 
SUM.\IAKY STATISTICS AND POTENTIAL UPPER T HRESHOLD LIMITS FOR THE TRIM~IED BACKGROUND DATA SET FOR CALUMET SEDIMENT 
Sample Siu Nonparametric Percenules2 Parametric Percent1les1 Upper Tolerance Lm11t.s" }\.fa.xi 
Analytc 
Chemical D1stnbulion I Dctec:hon Dete 
Group Detected Total Frequency so• 90• 95• so• 90• 95• Mean s UTL,;o,s, UTL,lJ,:9S) Conccn 
lPercent) 
1\lummum ~ormal 24 24 100 S 550 13.SOO IS 000 6,179 11.359 12 828 6.179 4.0~2 13,669 15,514 
Anumonv Normal (bf) 9 35 26 NIA 072 0 80 0 44 0 73 081 044 0 23 0 83 0 93 
A rsenic Lo•normal (bf) 37 37 100 9 50 23 4 264 10 7 22.J 27 5 12 S 771 25 8 29 I 
Bar1t1m LoK.normal 37 37 100 64 0 192 2 13 62 4 193 266 9 1 93 251 291 
Be1yll1um Nonparametric 27 37 73 0 70 I 20 I SO NIA NIA XIA NIA NIA 1.70 I 70 
eo ('admmm Loli normal 36 37 97 0 72 3 so 3 70 0 70 28 4 I I 24 I 83 4 38 S 17 
Chrom11..1m No1m;;1I 37 37 100 290 54 1 699 29 2 52 9 59 6 29 2 18 4 60 9 68 9 
ob Cobal1 N01mal 37 37 JOO 9.90 170 17.2 9 89 162 18 0 989 4 95 18 4 20.5 s Coooer Lo •no,mol lbf) 33 33 JOO 370 700 999 264 78 7 l07 2 37 4 366 JOI 117 
0 Iron Normal 37 37 100 22.000 36,200 41,600 2 1,576 36,515 40.75 I 21,576 11,658 41,594 46,628 ·c: Lead Loonorm,·,I (bf) 37 37 JOO 480 321 538 58 I 228 336 100 134 331 389 
"' eo ~lanµ,anese l....ot,(n.01mal 37 37 JOO S90 I 220 I 8 10 542 1.347 1,744 692 S43 1,625 1,859 
0 Mercurv U)1.1:no1nia.l 36 37 97 006 023 0 47 006 0.25 0 37 0. 11 0.17 0 40 0 47 
.5 Nickel No1mal 37 37 JOO 260 43 0 49 2 250 43 I 48.3 25 0 14 '.2 49 3 55 4 
Selem um Lo~no1mal 37 37 100 I 10 4 12 5 03 134 3.76 S 04 1.83 I 68 4.72 5 44 
S1lve1 Losno, mal (bl) 28 37 76 0 24 0.55 0 64 019 0.61 0 85 029 0.32 0 84 098 
ThaJlium Norn,ul (bf) 32 36 89 0.50 0.84 I 10 0.48 0.87 0 98 0.48 0.30 1.00 I 13 
Vanadium Nonnul 37 37 100 300 47 4 56.3 294 46.6 51.5 294 13 4 52 4 58.2 
Zmc Lo~no, mal 37 37 100 130 596 761 149 447 61:? 2 12 2 12 575 667 
AceMphthene l.oeno, mal (bf) 25 37 68 160 110 120 IS 9 92 4 152 40 8 966 207 248 
Acenaohthvlene Lo•no,mal fbf) 33 37 89 900 47 7 999 11 2 48 8 74 I 21 7 35 9 83 4 98 9 
Anth,acent Lo~no,mal 37 37 100 47 0 746 I 063 72 3 521 912 222 544 1.156 1,391 
Benzota)anthracene l..oRnormal 33 37 89 200 2 .092 2,908 261 1,569 2,610 695 1,7 17 3,645 4,386 
Benz.o(a)oyrene Lo-.normal lbf) 31 37 84 160 1,994 2,691 169 1,798 3,5 12 926 4,975 9.469 11,61 8 
Benzo(b)fluoranthene l.o•normal (bf) JS 37 95 230 1,792 2,705 2S9 1,566 2,609 694 1,730 3,664 4,41 1 
Benl.O(S?:,h,i}oe1 vlene l.o•nomial ( bf) 30 37 81 2 10 1,494 2,201 246 1,238 1,956 545 1,074 2 388 2,852 
Benz.olk:)fluoranlhene Lo"nonnaJ (bf) 32 37 86 2IO I 791 2 992 224 I 406 2 367 626 I 635 3 433 4 139 
eo Chlord:uie (To1al) Lo1!,normal ( bf) 26 37 70 I 20 2 49 3 90 I 30 3 05 3 89 1.62 I 21 370 4 23 
'5i Chlord:uie (aloha) Loononnal (bf) 18 37 49 0 22 I 00 I 10 046 I 17 I 52 0 60 0 so I 45 I 67 Chlord:lJle (~amma) Lo"normal (bf) 16 37 43 0 58 I 90 2 49 0.92 2 02 2.54 I.I I 0 76 241 2 74 2, Chrvsene Lo.11,normal 35 37 95 260 2 300 3,760 304 I 923 3 243 8 12 I 753 3 822 4 579 
0 DDD Lognormal 36 37 97 17 0 564 1,250 27 9 325 651 154 574 1.140 I 387 
C: DDE Lo_c:normal (bO 36 37 97 22 0 91 6 140 164 128 229 59 3 205 412 SOI "' oJ) DDT Lo~normal (bf) 9 34 26 0 31.0 75 3 106 79 9 142 34 I 85.3 182 220 
0 D1benzo(ah)anthracene LoL!,normal (bt) 17 36 47 0 51 I 691 191 552 747 269 268 73 I 847 
Fluoranthene Lol!,normal 37 37 100 470 5,440 9,070 551 4 138 7 328 1.773 4.508 9 515 11 461 
Fluorene LOP.normal 37 37 100 51 0 342 429 44 3 304 524 129 301 646 776 
I leo1achlor coox.1dc Nonoarametr,c I 37 3 000 0 00 001 NIA NIA NIA NIA NIA 'NIA NIA 
lndeno( I 2 3-c d)ovrene Lo~normal (bl) 34 37 92 170 2 108 3,485 270 I 445 2,325 636 I 358 2 968 3 554 
Naphlhalene Lognormal (bl) 35 37 95 11 0 190 200 18 6 106 173 46 7 108 232 278 
PCB (To1al\ Loµ,normal 32 32 100 28 5 94 4 134 33 0 78 3 100 41 I 30 2 108 14S 
Phenarithrene Locnormal 37 37 100 160 2, 120 3,700 222 1,599 2,800 682 1,670 3.550 4,271 
Pvrenc Loll;normal 37 37 100 310 4 020 7 770 434 3 414 6 127 I 472 3 909 8 185 9 873 
I 
Notf'~! 
bf 
DDD 
DD!; 
DDT 
JMP 
mg/kg 
MLE 
MVUE 
n 
NIA 
PCB 
' 
UTL,w11S) 
UTL,in.~sJ 
Jlw'l-R 
Rdcnrnce~ 
TABLE3-2 
SUMMARY STATISTICS A:-.D POTENTIAL UPPER THRESHOLD 1.1\11TS l'OR THE TRIM\1£0 BACKCROIJND DATA SKr l'OR CAI.IJ\ll'T Sl".DIMF.NT 
Best fit (nor confirmed at the 95 percent confidence level) 
D1chlorod1phenyld1chloroethane 
D1chlorodipht:nyld1chloroethene 
D1chlorod1phen}•lu ech lorocthane 
JMP :stat1st1cal software {SAS Institute) ·version 5 I 2 
M1ll1grams per kilogram 
~faxrnrnm likelihood estimatt: {or estimator) 
Muumum nmance unbiased estimale (or estimator) 
Sample S1/.C 
Not applicable 
Polychlonna1t:d b1phcnyl 
Standard dev1a11on 
One-sided upper 1oler1\ncc limit with 90 percent (Overage and 95 percent confidence 
One-sided upper 1olerancc hm1t with 95 percent coverage and 95 percent confidence 
f\.licrograms per kilo~1am 
Tesh:d using the Shap1ro-W1lk W tcsl (a= 0 05) A (bf) sunix md1cates the d1stnbut1on v,:as not confirmed at the designated value for a, but was determined to be the best fit for tha1 chemical based on ex.ammat 
of quantile probab1l11y plo1s Best fit distributions for an11mony, tha111um, DDT, and d1benzo(a,h)anthracene \1,1e1e determined using the detected data only D1stnbuhons that could not be lit by a normal or 
lognom1al model are listed as nonparametric 
For detection frequencies of I 00 percent, percentiles were calculated using 1he rank-ordered data followmg Gilbert (1987) For chemicals with a1 least one censored observation, a nonp~ur1mctnc MLE 
(Kaplan-Meier J)fO<luct l1m1t estimator) method was used followmg llelsel (2005) 
For detection frequencies of 100 percent, percentiles were calculated usmg a parametric rom,ula for normaJ d1stnb1Jt1ons For lognormaJ distributions, c;:ilcul~1t1ons were perfonned on the nalur;;al logs 
or1he data and the results were back-transformed Fo, chcm,cals with at least one censored observation. a parametnc MLE approach was used following l lelscl (2005) 
"o estimates are pro, 1ded for chcm1eals with nonpaiamelnc d1str1buuons 
Pi:u-amctnc tolerance limits were calculated for normal and lo1:t11orma! distributions followmg Helsel (2005). For lognormal d1stnbuuons, the mean and s of !he natural logs of the data were ealculakd, and the 
UTLs '-"ere back-transformed 10 original umts. For no,mal d1stribut1ons with detection frequencies of 100 percent, the anthme11c mean ands ,1,·ere calculated follov,mg G1lber1 ( 1987). For lognormal d1st11bu1101 
,vtth detechon frequencies of 100 percent, the M\'UE mean .ands 1u-e reported. For chemicals with at least one censored obser.at1on, 1'.·1LEs for the mean ands were calculated followmg Helsel (2005) For bery 
nonparametru;: confidence limits ¼ere calculated using the large-sample (n>20) approximation in G1lbcn ( 1987) No tolerance linuts were calculated for heplachlor epoxide ( I detection) 
Gilbert, R O 1987 S1ut1s1u.:al Methods /or l.l1wro11mental Pol/11tw11 Momtori11g. Jolm Wiley & Sons, Inc., New York. NY 
Helsel, DR 1005. Nondetects and Da1a A11alp11s Statistics for Censored Environmental Data John \V1ley and Sons. Inc lloboken, NJ. 250 p 
--
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FIGURE3-1 
INLTIAL SUMMARY OF CONCENTRATIONS OF INORGANIC CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
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FIGURE 3-1 (Continued) 
INITIAL SUMMARY OF CONCENTRATIONS OF INORGANIC CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
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I Distributions - Best Fit is Log normal (No Measuremenls Removed) 
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FIGURE 3-1 (Continued) 
INITIAL SUMMARY OF CONCENTRATIONS OF INORGANIC CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
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FIGURE 3-1 (Continued) 
INITIAL SUMMARY OF CONCENTRATIONS OF INORGANIC CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
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INITIAL SUMMARY OF CONCENTRATIONS OF INORGANIC CHEMICALS IN CALUMET BACKGROUND SRDIMRNT 
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INITIAL SUMMARY OF CONCENTRATIONS OF INORGANIC CHRMTCALS IN CALUMET BACKGROUND SEDIMENT 
I Chemical=Lud 
I Distributions - 8cst Fit is Logormal (No Measurements Removed) 
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INITIAL SUMMARY OF CONCENTRATIONS OF INORGANIC CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
I Chemic.al• Mercury 
I Distributions - Best fit is Lognormal (No Meastm!me.nts Removed) 
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FIGURE 3-1 (Continued) 
INITIAL SUMMARY OF CONCENTRATIONS OF INORGANIC CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
I Chemlcal• Selenlum 
I Distributions - Best Flt ls logormal {No Measuremenu Removed) 
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FIGURE 3-1 (Continued) 
INITIAL SUMMARY OF CONCENTRATIONS OF INORGANIC CHEMICALS IN CALUMET BACKGROUND SRDJMRNT 
l Chemic.tlsTh.allium 
I Distributions - Best Fit is Norma.I 
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FIGURE 3-1 (Continued) 
INITIAL SUMMARY OF CONCENTRATIONS OF INORGANIC CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
I Chcmic~I Zinc 
I 01stnbutions - Be.st Fit is lognormal (No Measurements Removcd·1 
I Result (mg/kg) 11 ln.Ruuh (mg/kg) 
Quantiles II Fitted Normal I Quantiles tl Fined Normal 
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INITIAL SUMMARY OF CONCENTRATIONS OF ORGANIC CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
I Chemical sChlordane. (gamma) 
I Oistribe.aions - Best f it is lognormal (No Measurements Removed) 
I Rtsult (µg / kgl 11 ln_Rtsult (µg/ kg) 
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FIGURE 3-2 (Continued) 
INITIAL SUMMARY OF CONCENTRATIONS OF ORGANIC CHEMICALS TN CALUMET BACKGROUND SEDIMENT 
I Chemical::000 
I Distributions - Best Fit is Lognormal (No Musuremenls Removed) 
I Rtsult (µg/kg) IT ln_Result (µ9/kg) 
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FIGURE 3-2 (Continued) 
INITIAL SUMMARY OF CONCENTRATIONS OF ORGANIC CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
I Chernic.1ls OOT 
I Di.St r ibut ion.s - B.est Fit Is Nonpi:lrametric 
I Result <•g/ kg) M In. Result <•gf kg) 
J Quantiles II Fitted Normal I : 
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I D istributions - Best Fit is Nonpar.t.me.ttic 
I Result (~g/ kg) H ln_Ruult (~g/ kg) 
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FIGURE 3-2 (Continued) 
INITIAL SUMMARY OF CONCENTRATIONS OF ORGANIC CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
~ical•Fluorilnthcne 
I Distributions - Best Fil is lognorm•I (No Meuurcmcnts Removed) 
I Result h,n;,i/kg) 11 ln_Resutl (1,.19/kg) 
- • . ;=-r -
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I Chemical::Fluorene 
I Distributions - Best Fit is Log normal (No Measurements Remo\led) 
I Ruull (1,.19/ kg) lfln Re.suit (~g/kg) 
Quantilu l[ Flne.d Normal I Quantiles ll Fitted Normal 
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FIGURE 3-2 (Continued) 
INITIAL SUMMARY OF CONCENTRATIONS OF ORGANIC CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
I Chemicala:He.ptachlor epoxide 
I Dis trib utio n s Best f it is Nonparametric (Only One Dclccted Measurement) 
I Result (~g/ kg) II In. Result (~g/kg) 
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Qu.1ntiles lrFitted Norm.-1 l Quatitllu II Fitted Normal 
" 100.0" maximum 9100.0 r Parameter Estlmatu l ·" 100.°" maximum 9.1160 I Parameter Estimates \ , 2 3 99.S" 9100.0 Parameter • I. £ 99.5~ 9,1160 ,···. tc 97.S" 9100.0 Typ, Estimate l ower 9S" Upper 9S" ,· ·" 97.5~ 9.1160 Type Pua me tu Estim•tt: Lower 95-" Upper 95" •• Locat,oA "" '46.647 210235 1283 138 .,o J i Locat,on "" 5 558635 5.118Q6S S.999206 " l i 90.°" 2200.0 0 ,5perilon Sigma 1608.952 llOl.417 2089 96S .. .. " 90.°" 7.6924 O,spuslon S,911';1. 1.32 ll.!12 l.074562 1.716424 
0 3 
75.°" quo1.rt1le 720.0 I Goodness-of-Fit Test I ,I 0 & 
75.0% quart, le 6.S67-4 I Goodness-of-Fit Tut I so so.°" med1o1.n 170.0 so SO.~ medi.aA S.135'1 
" ·I l 
ZS.O" qu,1rtll~ 98.0 Shapiro-Wilk W Test 15 -11 25.0% 
quart,lt: 4.S.!148 5h.apiro-Wilk W T~~l 
10.°" SI 9 w Prob<W 10.0" 3.9613 w Prt»b<W 
10 2-'i" S2.S 0.4SS316 <.0001 .10 2.S" l .9602 0.913433 0.0071 
OS .05 
·2 0.S" 
S2.S 0 .z o s" 3.9602 
01 0.0" min,mum U.S .01 ..... 1111n1mum 3.9602 
_, l ~-·. . --a:D---
'l'' - .. r il 10 c 060= 1-n IO C 0.2S § , " , " 8 040] - 0. 1s % JO 020 2 o.os ii: 
0 1000 3000 sooo 7000 9000 l . s ' 7 • • 10 
I 
FIGURE 3-2 (Continued) 
INITIAL SUMMARY OF CONCENTRATIONS OF ORGANIC CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
I Che.mic•l =Naphthalene 
I Distributions - Be.st Fit is Lognormal (No Measurements Re.moved) 
] Result (µg/kg) ii In .Resul1 (~g/ kg) 
Quantilu il filled Nor-mal I Quantllu II Fitted Normal 
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I Chemical::PCll (Total) 
I Distributions - Be.st Fit is Lognorma.l (Data. for Pond I Re.moved) 
l Re.suit (µg/ kg) 11 ln_Result (µg/kg) 
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FIGURE 3-2 (Continued) 
INITIAL SUMMARY OF CONCENTRATIONS OF ORGANIC CHEMICALS IN CALUMET BACKGROUND SEDIMENT 
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FIGURE 3-3 
BEFORE-AFTER PLOTS FOR THE SUBSET OF INORGANIC CHEMICALS WHERE OUTLIERS WERE TRIMMED 
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FIGURE 3-3 (Continued) 
BEFORE-AFTER PLOTS FOR THE SUBSET OF INORGANIC CHEMICALS WHERE OUTLIERS WERE TRIMMED 
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-Appendix A 
Analytical Results - Sediment Background Samples 
Table A-1: Calumet Region Background Sediment Data - Primarily Inorganic Analytes Page 1 
Site Designation: I 
Sampling Date: October, 2004 All data from the 0-10 cm sediment core fraction . 
Reporting Benchmark 
Parameter, units Limit Value1 Site #1 Site #2 Site #3 Site #4 Site #5 Mean 
Total organic carbon, % 0 001 NVA 16 17 8.6 21 20 16 
Total sulfur.% 0.005 NVA 0.087 2.9 0.43 4.8 0.32 L7 
Particle Size D1stribut101r %sand 0.01 NVA 7.0 9.2 43 54 28 19 
%silt 0.01 NVA 65 66 3 I 68 47 55 
%clay 0.2 NVA 24 19 15 23 9.1 18 
Calcium, mg/kg 40 NVA 82,000 61,000 80,000 68,000 96,000 77,000 
:-.,fognesmm, mg/kl!: 200 NVA 26,000 27,000 49,000 2 1,000 33,000 31,000 
Potassium, mg/kg 40 NVA 2,700 3,200 1,400 2,600 1,700 2,300 
Sodium. mg/kg 40 NVA 360 370 300 380 300 340 
Aluminum, rn!!/k11 4 NVA 19,000 21,000 5, 100 18,000 11,000 15,000 
Antimony, mg/kg 04 70 1.0 1.8 0.80 2.8 0.70 1.4 
Arsenic, mg/kg 0.4 33 26 25 16 30 II 22 
Barium, me/kg 04 NVA 210 240 80 180 130 170 
Beryllium, mg/kg 0.2 NVA 1.4 1.5 0.90 1.7 0.70 1.2 
Cadmium, mg/kg 0.08 50 3.7 3.0 1.8 4.2 1.3 2.8 
Chromium, mg/kg 2 110 53 51 23 50 32 42 
CobalL mg/kg 04 NVA 19 14 8.3 16 7.8 13 
COj)jlcr, ml!/kg 04 150 390 270 320 700 130 360 
Iron, mg/kg 40 44,000 35,000 4 1,000 25,000 37,000 2 1,000 32,000 
Lead, mg/kg 0.4 130 6 10 530 180 530 220 410 
M aJ!_ganese~ mg/kg 0.4 1,100 1,000 920 690 900 750 850 
Mcrcurv, mg/kg 0.004 LI 0.47 0.45 0.17 0.23 0.48 0.36 
Nickel. mg/kg 08 49 49 35 25 51 22 36 
Selenium, mg/kg 0.2 4.0 4.2 3.5 2.8 5.0 3.7 3.8 
Silver, m!!/kg 0.08 3.7 0.58 0.52 0.25 0.55 0.28 0.44 
Tiiallmm, mg/kg 0 08 NVA 1.2 I.I 0.7 1 1.8 0.56 I.I 
Vanadium, mg/kg 0.4 NVA 49 59 30 47 32 43 
Linc. m_g/k~ 0.4 460 750 740 320 860 2IO 580 
' From Calumet Ecotoxicology Roundtable Technical Team (2005) Table A-1 : Sediment - Primarily Inorganic Analyes 
Table A-1: Calumet Region Background Sediment Data - Primarily Inorganic Analytes Page 2 
Site Designation: II 
Sampling Date: October, 2004 
Reporting Benchmark Site #1 Site #1 Site #2 Site #3 Site #4 Site #5 Mean of 
Parameter, units Limit Value
1 0-10cm 10-20cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10 cm 
Total organic carbon.% 0.001 NVA 4.7 3.7 4.7 4.0 3.4 3.5 4.1 
Total sulfur.% 0.005 NVA 0.072 0.034 0.089 0.072 0.11 0.088 0.09 
Particle Si,.e Distribution: %sand 0.01 NVA 5.4 3.5 2.8 2.9 3.S 3.3 3.6 
%silt 0.01 NVA 79 80 77 78 76 76 77 
% clav 0.2 NVA 13 16 19 19 20 20 18 
Calcium. mg/kg 40 NVA 98,000 69,000 98,000 86,000 81,000 83,000 89,000 
Magnesium, mg/kg 200 NVA 29,000 32,000 25,000 31,000 36,000 33,000 31,000 
Potassium. mg/kg 40 NVA 3,500 4,200 3,400 6,200 4,000 4.800 44 
Sodium, mi!/kg 40 NVA 580 400 650 550 410 460 530 
Aluminum, mg/kg 4 NVA 19,000 19,000 17,000 23,000 18,000 19,000 19,000 
Anl11nonv. m!Vk!! 0.4 70 <0.4 <0.4 0.40 0.40 <0.4 <0.4 <0.4(a) 
Arscmc, mg/kg 0.4 33 6.2 6.4 6.7 7.0 6.8 7.2 6.8 
Barium, mg/kg 0.4 NVA 140 93 110 140 98 110 120 
Bervlliurn, mg/kg 02 NVA 0.90 0.90 0.70 0.90 1.0 0.80 0.86 
Cadmium, m!!./kg 0.08 5.0 0.91 0.74 0.73 0.72 0.68 0 71 0.75 
Chromn11n, mg/ke 2 110 30 32 29 33 29 30 30 
Coball, mg/kg 0.4 NVA 10 10 11 12 12 12 11 
Copper. ml?fke 0.4 150 40 35 38 41 38 39 39 
Iron. mg/kg 40 44.000 25,000 2S,000 30,000 28,000 22,000 27,000 26,000 
Lead, mg/kg 04 130 47 52 so 48 66 54 53 
Manganese, mg/kg 0.4 1,100 430 380 440 400 580 5S0 480 
Mercurv, m2fkg 0.004 LI 0.082 0.076 0.073 0.074 0.072 0.077 0 .08 
Nickel, mg/kg 0.8 49 30 29 32 36 34 34 33 
Selenium, mg/kg 0.2 4.0 1.6 1.8 1.6 1.8 1.9 1.5 1.7 
Silver, mg/kg 0.08 3 7 0.2 1 0.19 0.27 0.21 0.18 0.18 0.21 
Thallium. mg/kg 0.08 NVA 0.61 0.66 0.69 0.70 0.62 0.7 1 0 .67 
Vanadium, mg/kg 0.4 NVA 35 39 35 44 32 38 37 
7,inc, mg/kg 0.4 460 130 110 120 130 120 130 130 
"r, -
From Calumet Ecotoxicology Roundtable Technical Team (2005) Table A-1: Sediment. Primarily Inorganic Analyes 
I 
Table A-1: Calumet Region Background Sediment Data - Primarily Inorganic Analytes Page 3 
Site Designation: Ill 
Sampling Date: April, 2005 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Site #1 Site #2 Site #3 Site #4 Site #5 Mean 
Total orgamc carbon. 0-o 0.001 NVA 32 2.3 4.0 2.9 3.5 3.2 
Total sulfur •·• 0.005 NV/I 0.55 045 0.51 0.58 035 0 49 
Parucle Sue D1stnhu1wn %sand 001 NVA 020 0 50 043 64 5.0 25 
0 o silt 0.01 NVA 57 55 62 56 59 58 
~. clav 0.2 NVA 43 44 37 37 36 39 
Cak1um. ml!kl! 40 NV,\ 10,000 35.000 -19,000 25.000 37.000 37.000 
Magnesium. mg/lq.: 200 NVA 15,000 15,000 16,000 13,000 16,000 15,000 
Potas~ium. mg/kg -10 NV/I 6, 100 4,700 5,800 3.900 4,200 4,900 
St>dium. me J..J? -10 NV/I 140 99 150 65 88 110 
Alummum mg/kg -I NVA 22,000 18.000 20,000 15,000 15,000 18.000 
Ant1monv m)!lkg 04 70 < l < I < ) <) < ) < I 
\rsemc mg J.e 04 33 5.9 59 62 6 .9 5 8 61 
l3anum. 1111?,l!! 0-1 NV,\ 64 56 65 50 -18 57 
Bcrvllium, mu/kg 0.5 NVA 0.95 0.81 0 82 0.66 0.65 0.78 
Cadmmm mg,ke 0.08 50 I I 0 78 0 .98 0 80 072 0 88 
Chromium llll!1lg 2 I IO 43 39 44 34 36 39 
Cobalt. mg/kg 0.4 NVA 17 16 17 16 15 16 
Copp.:r 1111! kg 04 150 -12 37 43 35 37 39 
Iron. mg lee -10 -1-1,000 22,000 21.000 22.000 19,000 18,000 20.000 
I .cad. mg/kl! 0.4 130 30 37 27 29 25 30 
Maneancsc. meikl! 0.4 1.100 590 590 680 440 490 560 
Mcrcur. 11111 kg 0.00-t I 1 0.057 0.051 0.066 0.051 0053 0.056 
Nickel. mgtkg, 0,8 49 43 43 43 37 35 40 
'>ckmum. 1111!/k!! 02 4 .0 0.99 073 0 90 I.I 0 71 0 89 
Silver, ml!- ke 0 I 3 7 040 0.52 0.59 037 035 0.45 
l"halhum, me/kg 0. 1 NVA 0.58 048 0 50 0.39 039 0.47 
V,madmm. me/k!! 0.4 NVA 40 32 36 28 28 33 
/inC.111!1-k!! 0.4 460 120 I 10 120 96 95 110 
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Site Designation: IV 
Sampling Date: October, 2004 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Site #1 Site #2 Site #3 Site #4 Site #5 Mean 
Total organic carbon, % 0.001 NVA 3.1 2.8 4.3 18 3.8 3.1 
Total sulfur,% 0.005 NVA 0038 0.21 0.11 0.73 0.13 0.24 
Particle Size Di5tribution: %sand 0.01 NVA 63 34 6.8 61 I I 35 
%silt 0.01 NVA 18 45 59 21 61 41 
% clav 0.2 NVA 12 17 33 10.0 26 20 
Calcium, m!!/kg 40 NVA 43,000 54,000 63,000 36,000 41.000 47,000 
Ma1mes1um. rn!!/kl!. 200 NVA 20,000 37,000 33,000 23.000 32,000 29.000 
Potassium, m!!lk!! 40 NVA 3,000 3,800 5,500 2,800 7,700 4,600 
Sodium, m11/k11 40 NVA 300 270 340 200 400 300 
Aluminum, m_g/kg 4 NVA 9,100 12,000 20,000 9,000 27,000 15,000 
Antimonv, mg/kg 0.1 70 <0.4 <0.4 < 0.4 <0.4 <0.4 <0.4 
Arscmc, ml!fkg 0.4 33 18 19 18 18 2 1 19 
Barium, mg/kg 04 NVA 42 39 9 1 29 95 59 
Bervllium. mg/kg 0.2 NVA <0.2 0.20 0.78 0.22 0.90 053(0.) 
Cadmium, m!!fkg 0.08 5.0 0.35 0.45 0.67 035 0.60 0.48 
Chromium, rm!/ki,. 2 110 18 2 1 34 16 38 25 
Cobalt. mg/k11 0.4 NVA 9.6 II 13 9.9 17 12 
Coooer, m!!lk!! 0.4 150 25 28 38 24 40 31 
Iron, m!!/kl! 40 44,000 19,000 28,000 47,000 2 1,000 36,000 30,000 
Lead. mg/kg 0.-1 130 37 28 65 22 64 43 
Manganese, mg/kg 0-1 1,100 360 740 760 390 800 610 
Mercury, mg/kg 0.004 I.I 0.055 0.050 0.070 0.023 0.050 0.050 
Nickel, mg/kg 0.8 49 20 14 2 1 10 32 19 
Selenium. mg/kg 0.2 4.0 0.97 0 .66 15 0.54 14 1.0 
Silver, me/kg 0.08 3.7 0.29 0 .17 0.24 0. 13 0.29 022 
Thallium. mg/ku 0.08 NVA 0.51 0.71 0.73 0.84 0.92 0.74 
Vanachum, mg/kg 0.4 NVA 24 30 43 23 56 35 
Linc, mg/kg 04 460 100 140 160 86 160 130 
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Site Designation: v 
Sampling Date: October. 2004 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Site #1 Site #2 Site #3 Site #4 Site #5 Mean 
Total or!4anic carbon. % 0.001 NVA 6.6 6.1 6.4 
To1i1l sulfur. % 0.005 NVA 3.0 2.3 2.6 
Particle Si1e Distributioff %sand 0.01 NVA 56 55 56 
%silt 0.01 NVA 26 28 27 
% clav 02 NV1\ 12 N 10.0 I I 
Calc1u111. mg/kg 40 NVA 67,000 0 48,000 58,000 
Magnesium. mg/kg 200 NVA 9,800 11,000 10,000 
Potassium. m!!./kg 40 NVA NO SAMPLES 770 s 1,700 1,200 
Sodium. mg/kg 40 :NVA 300 A 340 320 
Aluminum, mg/kg 4 NVA 4,400 M 6.500 5,400 
Antimonv, mg/kg 0.4 70 <0,4 p <0.4 <0.4 
Arsenic, m!!,lke. 04 33 10.0 L 9.5 9.8 
Barium, m2/kg 04 NVA COLLECTED 63 E 57 60 
I3ervll ium, mg/kg 02 NVA 0.40 0.50 0.45 
Cadmium, mg/kg 0.08 5.0 0.72 C 0.42 0.57 
Chromium. m!!.lkg 2 110 17 0 16 17 
Cobalt mg/kg 0.4 NVA 8.2 L 10.0 9. 1 
Copper, mg/kg 0.4 150 21 L 21 21 
Iron. mg/kg 40 44,000 32,000 E 29,000 30,000 
Lead. mg/kg 0.4 130 69 C 40 55 
Manganese. mg/kg 0.4 1,100 1,100 T 750 920 
Mercury, mg/kg 0.004 I.I 0.064 E 0.059 0.062 
Nickel. mg/kg 08 49 14 D 21 18 
Selenium. mg/k!! 0.2 4.0 I. I 1.0 I. I 
Silver, m<'lkg 0.08 3.7 0,11 <0.08 <O 08(a) 
Thall ium. mg/kg 0.08 NVA 0.23 0.22 0.23 
Vanadium. mg/kg 0.4 NVA 23 25 24 
Zinc, mg/kg 0.4 460 210 130 170 
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Site Designation: VI 
Page 6 
Sampling Date: April, 2005 A ll data from the 0-10 cm sediment core f raction. 
Reporting Benchmark 
Parameter, units Limit Value1 Site #1 Site #2 Site #3 Site #4 Site #5 Mean 
Total organic carbon.% 0 .00 1 NVA 17 26 26 34 37 28 
Total sul fur, % 0.005 MVA 2.9 0.2 1 2.6 2.1 1.4 1.9 
Particle Size Distribution: %sand 0.01 NVA 21 13 14 6.5 I I 13 
%silt 0.01 NVA 43 46 48 58 43 48 
% clay 02 NVA 16 23 22 25 27 23 
Calcium, mg/k!! 40 NVA 90,000 50,000 46,000 24,000 18,000 4 6,000 
Ma1rnes ium, m11/kg 200 NVA 5,200 4,000 3,500 2,600 2,600 3.600 
Pota~sium, mg/kg 40 NVA 1,000 1,200 1,000 1,000 930 1,000 
Sodium. mg/kg 40 NVA 620 600 500 660 600 600 
Aluminum. mdkg 4 NVA 6,800 8,300 6,700 5,800 5,300 6,600 
Antimonv md kg 0.4 70 < l < l < l < I < I <I 
Arsenic, nu!/kg 0 4 33 15 20 21 23 20 20 
Ban um, mg/kg 0.4 NVA 200 190 150 130 110 160 
Ben'llium, mg/kg 0.5 NVA 0.70 1.2 0.92 0.96 0.80 0.92 
Cadmium, mg/ke 0.08 5.0 2. 1 3.6 3.5 2 .5 2.5 2.8 
Chromium. mg/1..g 2 110 59 78 69 24 45 55 
Cobalt, mg/k!! 0.4 NVA 6.8 9. 1 9.2 6.8 6.6 7.7 
Conn~r. me/kl? 0.4 150 43 64 74 87 59 65 
Iron, ml?lh . 40 44,000 30,000 33,000 29,000 22,000 22.000 27,000 
Lead, mil.Ike: 0.4 130 130 270 240 150 170 190 
Manganese. nw/kg 0.4 1,100 1,900 1,800 1,200 730 1,200 1,400 
M~rcuiv, mJ?lkg 0.004 1.1 0. 12 0.19 0.18 0.21 0.21 0. 18 
Nickel. me/ke 0.8 49 30 39 37 23 26 3 I 
Selenium, m!!/kg 0 2 4.0 3.4 4.0 4.1 3.4 5.3 4.0 
Silver, mJ!/ke: 0. 1 3.7 0.43 0.64 0 65 0.40 0.38 0 50 
Thall ium. mJ?lkg 0.1 NVA 0 25 0.58 0.57 0.72 0.50 0.52 
Vanadmm, ml!.fkg 0.4 NVA 30 43 39 26 33 34 
Zinc. mg/kg 0 4 460 420 550 560 330 440 460 
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Site Designation: VII 
Sam_eling Date: October, ?004 
Reporting Benchmark Site #1 Site #1 Site #2 Site #3 Site #4 Site #5 Mean of 
Parameter, units Limit Value1 0-10cm 10-20cm 0-10cm 0-10cm 0-10cm 0-10cm 0-10 cm 
rota] ou~amc cart,on. ~o 0001 'sVA I 2 '.! 0 I 6 0 SI I 7 0 59 1 1 
Total sulfur,•• 0 005 :-JVA 0 066 0017 0 050 0 038 0 069 0.016 0 048 
Parhck ~Ile D1slnhul1on ~;, sand 0 01 l\'VA 87 85 84 92 88 9 1 88 
~•It 001 'sVA 4 S 7.0 70 3 I -1 2 3 3 4 -I 
0 o cla\ 02 :S.'VA 39 4 I 5 1 1 7 2.0 I 7 29 
Calcium. mg Kl! 40 t-:'VA 18.000 42.000 32.000 30,000 36.000 28.000 29,000 
Mauncmam. mu le 200 S\'A 13.000 18.000 15.000 10.000 20.000 13.000 14.000 
Potassium. mg,kii 40 :-JVA 330 370 340 370 270 180 300 
Sodium. me lg 40 ]\ \'A 160 250 530 2S0 230 160 270 
l\lumanum. mg l r -I :-\'A 2.bOO 2.000 3.200 2. 100 I 700 1,200 2.200 
Anhmon\ m!l. ke 0.4 70 0 55 0 86 0 71 0 72 0 54 <04 0 54(a ) 
-'\rsemc. llH!/ke 0 -I 33 66 IS 13 9 4 12 76 97 
Banum_ mck2 04 SVA 18 37 37 32 23 59 34 
Ben Ilium. mg \v 0.2 NVA <02 < 02 <0.2 <0 2 < 02 <02 < 0 2 
Cadmium melo 0.08 5.0 0 ,14 0 15 0 18 <O 08 0 083 0.085 0 I l(a) 
Ch.romaum. mg k~ 2 110 5 1 76 13 99 6.3 5.6 8 I 
Coball, nwlg 04 NVA 2 6 2,7 2.6 30 22 1.6 24 
C on""r nw. k,:, 04 150 61 62 82 48 4 9 6.0 60 
Iron. m,· kl( 40 44 ,)0() 5.900 7,300 2 ,600 6.500 6.500 3,500 5.000 
Lead. 1111• lu 0.4 130 14 18 20 15 15 10 15 
'l,langancs~ mg I,;~ 04 1.100 200 480 1,300 460 360 300 S20 
:-.le,cun mPlkg 0.004 11 0.014 0 01 8 0023 <0004 0.018 0011 0 014/a) 
Nickel. nw1k~ 0.8 49 5 5 4.4 4 6 4 I 30 24 3.9 
Selenium. mg ke o: 40 032 0 39 0 36 2 S 0 69 0.33 0 8-1 
',11,er "" kl! 008 37 < 0.08 ._ 0 08 < 008 <0.08 <008 <0.08 , o 08 
rhalhum, mglkg 0 08 NVA 0092 '0 08 0.087 < 0 08 .-o 08 <0.08 ,·o 08(a ) 
\'anaJ,um ml! k2 0 4 ',;\'.\ II 95 17 15 79 6.5 II 
line. m11. kq 04 4(>0 36 50 49 43 39 36 4 1 
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Site Designation: VIII 
Sampling Date: April, 2005 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Site #1 Site #2 Site #3 Site #4 Site #5 Mean 
Total onwnic carbon % 0.001 NVA 33 1.7 I 7 3.7 2,7 2.6 
Total sulfur,% 0 005 NVA 0 70 0.37 0 48 0.66 0.34 0.5 1 
Particle Sm: D1stnbut1on %sand 0.01 NVA 84 83 76 33 88 73 
¾silt 0.01 NVA 96 10.0 13 4 1 67 16 
¾clav 02 NVA 4 7 6 I 9 I 24 36 9.5 
Calcium, mg/kg 40 NVA 4,200 4,800 9,800 12,000 3,000 6,800 
Magnesium, mg/kg 200 NVA 3,l00 3,200 5,900 8,500 2,300 4,600 
Potass ium. mg/kg 40 NVA 440 1,000 860 1,700 290 860 
SoJ1um. mg/kg 40 NVA 100 210 110 140 82 130 
A luminum. rnl!fkg 4 NVA 2,200 3,600 3,500 6,800 1,400 3,500 
Anl1monv, mg/kg 0 4 70 < I < I <! < I < ! <] 
Arsenic, mg/kg 0.4 33 49 5,9 63 95 34 60 
Banum, mg/kg 0 4 NVA JO 21 15 26 74 16 
Bervllium, mg/kg 05 NVA <05 <05 <05 0 56 <05 <0 5(o.) 
Cadmium, mg/kg 0 08 5 0 0.45 0.39 0.37 0 62 0 33 0 43 
Chromium, mg/kg 2 110 7.6 9.5 9.1 19 5.1 10 
Cobalt. mg/kg 04 NVA 3.8 4.9 6.9 15 2.9 6.7 
Copper. mg/kg 0.4 150 12 \4 17 45 75 19 
Iron, mg/kg 40 44,000 4,300 5,700 6,000 13,000 3,300 6,500 
Lead. mg/kg 0.4 130 48 31 26 61 38 41 
M anganese, mvfk,, 0.4 1,100 150 140 190 410 70 190 
Mercuri, mg/kg 0.004 I. I 0.029 0.024 0025 0.058 002 1 0.03 1 
Nickel, mg/kg 0.8 49 72 10 0 14 32 49 14 
Selemum, mg/kg 0.2 4.0 0.91 0.59 0.77 0.99 0.50 0.75 
Silver, mg/kg 0.1 3.7 <0.1 0. 11 <0.1 013 <0.1 <0.1(o.) 
Thallium, mg/kg 0. 1 'JVA <01 0 12 0.17 0.39 0. 10 0 17(0.) 
Vanadium, mg/kg 0.4 'JVA 10 14 13 26 7.9 14 
Zinc, mg/kg 04 460 110 96 82 170 63 100 
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Site Designation: I 
Sampli_r1_g Date: October, 2004 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Acenanhthene. ,,.,/kl! 4 90 
Acenaohthylene, u1t,kl! 4 130 
Anthrnc.ene, 11a/kg 4 850 
Benzo(a)anthracene. " "'kl! 100 I 100 
BenzO(b)fl uoranthcne LI!!,h 20-40 NVA 
Benzo(k )fluoranthenc, µg, kg 40 13.000 
Benzofa.h.i)oervlene, ug kg 20-40 3,200 
BtmLo(a)ovrene, ul!/h 40 1.500 
Chrvsenc, ""· kg 20-100 1,300 
D,benzo/a.h),mthracene, ug/kg 100 140 
Fluoranthene, ug/kg 4-20 2.200 
Fluo1ene, ue/kg 4 540 
lndeno( 1,2,3-c,d\nvrene, uo ,kg 100 2,000 
Naphthalene, µg/kg • 560 
Phcnanthrenc. ul!/lg 4 1,200 
Pvrene. r12; k2 4-20 1,500 
Total Measured P.AII, µ~ilrn NVA NVA 
a -Chlordane 0 I 1'\'A 
r -Chlo rdanc 0. I N\'A 
Chlordane. ul!/kg /0 n 'NA 20 
DOD. u11/l-11 0, 1 60 
DOE,ulVb 0 I -0 2 30 
DDT. udk!! 0 1 30 
Dic ldnn, lll!/ko 0.1 60 
F ndnn, uo/kg 0 I -0 2 20 
Heotachlor, ug/ke 0. 1 -0.2 20 
l lentachlor eoox1de, ,w/k!! 0 I -0 2 20 
Total Measured PCBs. uo/kg 0 2 - 0.8 \J\'A 
Polychlorinatcd b,ohcnyls. ul!lkrl NVA 680 
NVA 22 D10x111 (2,3,7,8-TCCDD) TEQ, ng/kg 
i From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls = Total Measured PCBs/0.6 
Site #1 
110 
24 
8 10 
2,300 
1,800 
2,400 
1,500 
1,900 
2,300 
580 
5,400 
350 
830 
140 
2,200 
4,500 
27.000 
I 0 
0 68 
1 7 
10 
26 
ND 
ND 
ND 
ND 
ND 
220 
360 
NA 
Site #2 Site #3 Site #4 Site #5 Mean 
110 59 210 72 110 
80 48 170 42 73 
640 320 970 450 640 
2 ,100 120 2.900 2,100 1,900 
1,400 840 2,700 1,400 1,600 
1,800 9-tO 3,000 1,500 1,900 
1,300 700 2.200 1,300 1,400 
1,600 1, 100 2,700 1.700 1,800 
1,900 1, 100 3,400 1,700 2,100 
780 330 510 690 580 
4,700 2,500 8,300 3.900 5,000 
340 220 780 210 380 
1,600 860 2,100 850 1,200 
190 85 290 79 160 
2.100 1, 100 3.600 1,500 2,100 
3 ,700 1,800 7,300 3,100 4, 100 
24,000 12,000 4 1,000 21 ,000 22,000 
0.92 0.23 0 81 1.0 0 79 
0.57 0.23 0 58 0 92 0 60 
1.5 0.45 14 20 1 4 
14 9 1 15 57 II 
33 15 22 21 23 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
280 90 190 200 190 
470 150 320 330 330 
NA NA NA NA NA 
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Site Designation: II 
SamplinQ Date: October, 2004 
Reporting Benchmark 
Parameter, units Limit Value
1 
Acenaphthene. u0'1 kg 4-20 90 
Accnaohthvlcnc. uo/kg 4 130 
Anlhracene, iu!/kg 4 850 
Benzo(a1anlhrncene. ul!lkg 100 1,100 
Benzo(b)tluoranthene, 11glkg 20-40 NVA 
Renzo[k)fluoranth~ne, µ_glk!I, 40-100 13,000 
Renzo(g,h 1)pcrvlene, µglkg 20-100 3,200 
Bcn~o(a 1m rene. u11/l,,g 40 1.500 
Chrvsene, ug:ki:: 20-100 1,300 
D,benzo( a.h )anthracene. /lg/ kg 100 140 
Fluomnthcnc, ul!!k11, 4-40 2.200 
Fluorene, µ!! kg 4 540 
lndeno( 1,2,3-c.d)pHene, µglkg 100 2_000 
Naoh1halene. ug;kg 4 560 
Phenanthrene, µglkg 4 1,200 
Py renc. uizikg 4-20 1,500 
Total Measured PAH. 11glkg NVA NVA 
a-Chlordane 0 l NVA 
f-Chlordane 0.1 NVA 
Chlordane. ul!!ki!: (O + f ) >JVA 20 
DDD. 111!/kg 0.1 60 
DDE. µg/k!!, 0 1 - 0.2 30 
DDT.11g/kg 0. 1 30 
Dieldrin, 111;/kg 0. 1 (10 
Endnn. µg; kg 0 I -0.2 20 
l-leprnchlor, ug;'kg 0 1 -0.2 20 
l leptachlor epox1de, uolkg 0 1 20 
Tora! Measured PCBs, 11Plkg 0 2 -0_8 /...'VA 
Polychlorinarcd b1phcnvls. 11g/k!! NVA (180 
Dioxin (2,3,7,8-TCDD) TEQ, ngikg NVA 22 
From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls = Total Measured PCBs/0.6 
Site #1 Site #1 Site #2 
0-10cm 10-20cm 0-10cm 
120 170 44 
47 28 25 
730 1,200 520 
4,700 3,300 1,600 
5,900 5,300 2,200 
6,500 1,900 1,600 
4,700 2,800 1,600 
5,500 4,200 2,600 
7,000 4,800 2,300 
3,100 3,000 440 
16.000 12,000 5,600 
250 390 130 
9,100 6,400 3,500 
6_6 23 21 
4,600 3,600 950 
12,000 8,400 3,900 
81.000 58,000 27,000 
0_55 0_53 0 22 
<2 <2(fl) <2 
1.6 1.5 I 2 
87 120 43 
32 26 13 
47 35(6) 9.9 
ND 0_2 1 ND 
ND ND ND 
ND ND ND 
ND ND ND 
39 44 23 
66 73 38 
NA NA NA 
Page 2 
Site #3 Site #4 Site #5 Mean of 
0-10cm 0-10cm 0-10cm 0-10 cm 
27 32 58 56 
12 4.4 90 19 
250 160 1,900 710 
1,300 1,200 740 1,900 
1,400 800 710 2,200 
770 630 710 2,000 
980 520 580 1,700 
2,000 680 520 2,300 
1,400 1,300 660 2,500 
270 320 240 870 
3,600 2,200 1,300 5,700 
84 85 390 190 
2,600 1,200 6 10 3,400 
87 8.9 12 11 
520 410 120 1,300 
2,400 1,400 1,300 4,200 
17,000 11 ,000 10,000 29,000 
0,76 0.33 0 34 0.44 
<2 <2 0 90 0.98(a) 
I 8 1.3 I 2 1.4(et) 
110 230 240 140 
32 47 49 35 
15 ND ND 14.4 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
22 35 56 35 
36 59 94 59 
NA NA NA NA 
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Site Designation: 111 
Sampling Date: April, 2005 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value1 
Acena_JJ_hthene. u ,,ikg 4 90 
Accna_!)_hlhl'lene. µg/kg 4 130 
Anthracene, ug/kg 4 850 
Bctuo( a )anthracene. u oik g 20 J,100 
Benzo(b)fluoranthene, µg. kg 40 l\VA 
Benzo(k)Ouoranlhene, ""•'kg 20 13,000 
Benzo(g,h llocrvlcnc, µi: kg 40 3,200 
Benzo(a)Ji,vrenc. 11g/kg 20 1,500 
Chrvsene._1_111/k 11. 20 1,300 
D1benzo(a.h)anthracene. u!!ikg 100 140 
Fluoranthcne . u ~/kg 4 2.200 
Fluo,cnc. µgikg 4 540 
lndcno( 1,2.3-c_d)ovre ne, uc1kg 40 2.000 
Naphthalene, ulllkg 4 560 
Phenanthrenc, µg/~g 4 1.200 
J>yrene, J.l&h, 4 1,500 
Total Measured PAI I, ul!/kg NVA NVA 
a -Chlordane 0 .2 NVA 
r -Chlordane 0.2 NVA 
C'hlo rdanc,_11g/kg 10 + fl l\"VA 20 
DDD,_11!!/k1s 02 60 
DDE,µg/kg 0 2 • 0 .8 30 
DDT. µg/kg 02 30 
D1e ldrm, ug/kg 0 2 60 
Cndrin, µg/kg 02 20 
l!Cjltachlor, JJg/kg 0.2 - 0,8 20 
Heptachlor cpoX1de, ug kg 0 2 - 0 4 20 
Total Measured PCBs, U!!'k!!. 0.2 • 0.8 NVA 
Poll'chlon nated btphenyls, 11g kl( NVA 680 
D1oxm (2,3.7,8-TCCDD) TEQ, ngikg NVA 22 
From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls = Tolal Measured PCBs/0.6 
Site #1 
4.4 
6.0 
20 
90 
11 0 
120 
120 
53 
120 
< 100 
250 
12 
120 
60 
67 
200 
1,300 
ND 
<4(ll) 
<4 
l6(1l) 
69 
3.2 
ND 
ND 
ND 
ND 
28 
47 
NA 
Site #2 Site #3 Site #4 Site #5 Mean 
15 <4 5.8 4.1 7.3 
14 5.2 7.5 7.1 8.0 
60 13 32 2 1 29 
3 10 63 140 100 140 
470 96 120 64 170 
350 80 120 88 150 
410 90 130 110 170 
380 39 99 <20 l 40(a) 
360 90 150 94 160 
180 < 100 I 10 100 130(a) 
850 170 330 230 370 
27 9.6 17 14 16 
330 96 120 110 160 
65 6.7 5 8 6. 1 62 
160 67 130 SJ 100 
730 150 280 190 3 10 
4,700 980 1,800 1,200 2,000 
0.23 ND ND ND 0.23(a) 
3.7 I.I 2.2 2.5 2.4(a) 
3.9 I.I 2.2 2.5 2.4(a l 
27(8) 9(ll) 23 36 30 
73 60 6 1 81 69 
ND ND 13 3.0 2.5 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
26 I 8 18 26 23 
43 30 29 43 38 
NA NA NA NA NA 
Table A-2: Sediment • Organic Analytes 
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Site Designation: IV 
Sampling Date: October, 2004 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value1 
Acenaphthene. u;.,kg 20 90 
Acenaohthvlenc, ueikg 4 130 
Anthraccne, ue."ke 4 850 
Bcnzo( a)anthrncenc. '""kg 100 uoo 
Benzo(blfluoranthcne. uc/kg 40 NVA 
Bcnzo( kltluoranthcnc. uc 'kg 40 13.000 
Benzo(,i!.h,i)oer1 Jene, 11!Vkl\ 100 3,200 
Ben20(a)p1•rene, µ)!fkg 40 1,500 
Chrvscne, µgikg 20 1,300 
lJ1benLo(a,h)anthracene, µg kg 100 140 
Fluoranthcnc, µ1(/kg 40 2,200 
Fluorene, µg/kg 4 540 
lndeno( 1,2,3-c,d)pvrene. µg'kg 40 2,000 
Naphthalene, µgikl( 4 560 
Phenanthrene, uelh 4 1,200 
l'yrene, µg1kg 20 1,500 
rotal Measured PAI I, Lll''kg 1'.'VA NVA 
a-Chlordane 0 l NVA 
r-Chlordanc 0 I NVA 
Chlordane, µg.lkg (a + r i N\'A 10 
DDD, u!Ukg 0.1 60 
DDE, µg/kg 02 30 
DDT, µg kg 0.1 30 
D1eldrin, u i,/k~ 0.1 60 
Endrin. 11g/kg 0.1 20 
Heotachlor. Ul(ikg 0.2 20 
Heotachlor eoox,de, ul!l'kl! 0. 1 20 
Total Measured PCBs, u g 'I,g 0.2 - 0.8 NVA 
Polvchlonnated b1phenvls_ u!1.fklf /,;VA 680 
Dioxin (2,3,7,8-TCCDD) TEQ, ng/kg NVA 22 
From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls = Total Measured PCBs/0.6 
Site #1 
<20 
13 
35 
230 
150 
160 
140 
190 
200 
ND 
340 
2.8 
170 
12 
130 
290 
2,100 
LI 
<2(6) 
LI 
6(0) 
4.5 
ND 
ND 
ND 
ND 
ND 
37 
62 
NA 
Site #2 Site #3 Site #4 Site #5 Mean 
<20 49 28 21 33(ul 
8.5 100 31 22 35 
22 320 160 83 120 
170 840 350 350 390 
97 580 470 230 310 
80 S40 500 210 300 
100 430 370 210 250 
100 600 570 200 330 
140 760 290 330 340 
ND 130 ND ND < IOO(u) 
280 2,200 760 650 850 
51 270 180 110 120 
96 580 170 260 260 
II n 23 23 28 
180 S00 400 290 300 
310 1,600 690 700 720 
1,600 9,600 5,000 3,700 4,400 
0.43 <2(0) ND 0 22 0.5 l(u) 
<2(6) I 3 1(6) <2(3) 0 96(u) 
0.43 1.3 0.50 0 22 0 73(u) 
IO(fl) 90 83 76 82 
5.J 68 5.8 6 I 5.7 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND 010 ND <0.1 (u) 
22 49 13 48 34 
37 82 22 81 57 
NA NA NA NA NA 
Table A-2: Sediment. Oroanic Analvtes 
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Table A-2: Calumet Region Background Sediment Data - Organic Analytes Page 5 
Site Designation: V 
Sampling Date: October, 2004 A ll data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value1 
Acenaphthcnc. 11g,J...g 20 90 
Acena_e_hthylene, uw kg 4 130 
Anthracene, u l?/kJ1. 4 850 
Benzora)anthracene, u~,h 100 1.1 00 
Ben,o(b)lluoranthene, ui,/k11. 40 NVA 
Bcnzo(k)lluoranthenc, uo/k11. 100 13 000 
Benzolg,h-i)ocn lene, u!Vkg 100 3,100 
Ben1o(a)p1 rcne. ug/kg 40 1.500 
Chrvsene. µg/kg 20 1.300 
D1benzo(a,h )anthraccne. u,v k_g 100 140 
Fluoranthene. ui,lkJ1. 40 2,200 
Fluorene, µg/ke 4 540 
lndeno( 1,2,3--c .d)ovrene, ugikg 100 2,000 
Nap_hthalene. Ul!l l..1! 4 560 
Phcnanthrene, uwh . 4 1,200 
Pyrene, ugikg 20 1.500 
Total Measured PAH, ;1i,jki:>; NVA NVA 
a -Chlordane 0. 1 NVA 
r-Chlordane 0.1 NVA 
Chlordane. iu?/1..1! 10 r 1 i\'VA 20 
DDD. 11g/kg O. l 60 
DDE, µ,?/kg 0 2 30 
DDT. uw'kg 0.1 30 
D,eldnn, µgikg 0. 1 60 
F'ndrin, µg/kg 0 2 20 
llcpcachlor, u2, kg 02 20 
Heplachlor cpox1de, 11g/kg 0 1 20 
Total Measured PCBs, µg kg 0.2 - 0.8 NVA 
Polychlo11natcd bmhenvls. tH"kl! NVA 680 
Dioxm (2.37.8-TCCDD) Tl:Q. ng/kg NVA 22 
' From Calumet Ecatoxicolagy Roundtable Technical Team (2005) 
2 Polychlarinated biphenyls = Total Measured PCBs/0.6 
Site #1 I Site #2 Site #3 Site #4 Site #5 Mean 
<20 <20 <20 
5 3 4 3 4.8 
46 31 39 
11 0 < JOO < IOO(o.) 
120 N 100 110 
<100 0 < 100 <100 
< 100 <100 < 100 
NO SAMPLE 140 s 150 150 
150 A 110 130 
ND M ND ND 
250 p 180 220 
34 L 22 · 28 
COLLECTED 130 E 130 130 
15 9.7 12 
96 C 72 84 
280 0 190 240 
1,400 L 1,000 1,200 
0. 11 L 0,22 0,20 
0.53 E <2 0 76(0.) 
0.64 C <2.4 O 92(a) 
17 T 9.7 13 
15 E 7.5 II 
ND D ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
59 22 4 1 
99 37 68 
NA NA NA 
Table A-2: Sediment - Organic Analvtes 
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Site Designation: VI 
Sampling Date: April, 2005 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Acenaphthenc. 11P J..g 4 90 
.\csnaphth,·lenc us. kg 4 130 
Anthrnccne. ug k1• 4 850 
BenzOla lanthracenc. 1,11!lw 20 1,100 
Ben7o( b ,tluoranthcne. 1111 li! 40 -.;v~ 
Elenzo(k)tluoranthene. ug kg 20 13.000 
Benl'oW .hJ)fl\:f\ kne. uc l ;., 40 3.WO 
Ren7U{J )Pl rene Ul!. kg w 1.500 
Chr, scne. U!!. J..~ 20 1.300 
D1bcnm1a.hlanthracene. u~ ki, 100 140 
rlunr;inthcne. r1!1,ikg 4 2,200 
Fluorene. ue J..9 4 540 
Indcno( 1.2.3-c.d 11wrenc. 111t kg 40 2.000 
Naphthalene 1111. kg 4 560 
Phcrunthrcnc ur kc 4 uoo 
I'\ 1cnc. '"'•kl! 4 1,500 
fotal \lea.sured PAil 1rn '" ',\iA -.;vA 
o-Chl11tdJ.ne 02 "l\'A 
r --Chlordane 0 .2 NVA 
ChlordJne. JI(' k1• 10 Tr, 1'\'A 20 
ODD, ug kg 02 60 
DOI-. µs,·kg 0 2 - 0 S 30 
DDT u"'lg 02 30 
D1eld1111. µgik~ 0.2 60 
Emir.,. u~ l.9 02 20 
I kpwchlor, U!! kr 0 2 - 0.8 20 
Hei,ta,hlor eno\1dc. ue.,k,• 0 2 - 0 4 20 
Total Measured PCBs. u~ k1: 0 2 - 0.8 1'\ A 
Polvchlonnatcd h1phenvls 11u.'kt! NVA 680 
D,o,m 2.3.~ 8-TCCDDI TFQ. ng. l l' NVA :?2 
From Calumet Ecotox1cology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls = Total Measured PCBs/0.6 
Site #1 
17 
17 
80 
280 
360 
260 
340 
160 
380 
140 
580 
73 
270 
100 
500 
600 
4200 
ND 
ND 
ND 
I 000 
140 
100 
ND 
ND 
ND 
ND 
56 
93 
NA 
Site #2 Site #3 (a) Site #4 Site #5 Mean 
30 30 16 II 2 1 
31 26 20 13 :?I 
160 140 74 47 100 
320 430 260 :?00 300 
620 530 350 280 -BO 
2(,0 260 220 140 230 
450 290 260 270 320 
230 200 130 170 180 
570 580 370 260 430 
230 110 120 100 130(«) 
1,200 1,100 810 470 830 
120 120 59 34 81 
220 260 300 250 260 
200 190 100 75 130 
1,200 1,000 790 460 790 
900 840 570 3 10 640 
6.600 6,100 4500 2.900 4,900 
<4(8) ND ND ND <04(u) 
<4(6) ND ND ND <O 4(a) 
4 ND ND ND <O 8(u) 
3,500(6) 940 160 470 640 
250 120 24 92 130 
2,300 340 67 470 660 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
140 67 12 39 62 
230 110 20 66 100 
NA NA NA NA NA 
Table A-2· Sedrmenl - Organic Analvtes 
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Table A-2: Calumet Region Background Sediment Data - Organic Analytes 
Site Designation: VI I 
Sampling Date: October, 2004 
Reporting Benchmark 
Parameter, units Limit Value1 
Acena_p_hthene. µp/k)( 20 90 
Acenaphthylene, ue,'lc)( .j 130 
Anlhracene, µg, kg 4 850 
Rcnm(a)anthracene. ug·kg 100 1, 100 
Benzo(blfluoranthcne, ul!i'kg 40 NVA 
Bcnzo(k)t1uoranthenc. ug/k)( 40-100 13,000 
BcnLo( g.!1,i)pervlcnc. µg/kg 100 3.200 
Bc11.LO(a1pvrene. ug/kg -10 1,500 
Chrysene.11g1kg 20 1.300 
Dibenzo(a,h)anthraccne, udkg 100 140 
Fluoranthene. µirkg 40 2.200 
Fl uorene. µg/k~ 4 540 
lndeno( 1,2,3-c.d)ovrene. ug1k)( 40- 100 2.000 
Naphthalene. µg/i-J( 4 560 
Phenanthrene, urrlkg 4 1.200 
Pvr-.!ne. ug1kl! 20 1,500 
Total Measured PAH " ";")( '-1\' A NVA 
• -Chlordane 0.1 NVA 
r-Chlordanc 0.1 NVA 
Chlordane, ue:!kg (O + fl N\'A 20 
ODD. ugikg 0.1 60 
ODE. µg kg 0.2 30 
DDT, µg•kg 0. 1 30 
D1eldr1 n,Jl. g/k!( 0. 1 60 
Endrin. µg/kg 0. 1 - 0 2 20 
Heptachlor. ,wlk~ O.'.! 20 
Heptachlor eooxide. µ,~ kg 0 1 20 
Total Measured PCBs, ugikg 0.2 - 0 8 NVA 
Polychlonnatecl biohcnyls, ue:lk!(' NVA. 680 
D10,in (2,3.7.8-TCCDD\ TFQ, ng/kg NVA 22 
From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls = T• tal Measured PCBs/0.6 
Site #1 Site #1 Site #2 
0-10cm 10-20cm 0-10cm 
<'20 ND <20 
3 4 3,2 37 
7. I 99 54 
110 110 110 
55 54 50 
42 47 39 
<100 <JOO < 100 
48 55 48 
45 48 38 
ND ND ND 
75 85 65 
15 15 7.4 
65 63 53 
63 ND 9,3 
36 42 50 
66 75 56 
580 610 530 
ND ND ND 
ND ND ND 
ND ND ND 
43 32 ND 
1,0 0.94 <5 (B) 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
21 33 23 
35 56 38 
NA NA NA 
Page 7 
Site #3 Site #4 Site #5 Mean of 
0-10cm 0-10cm 0-10cm 0-10 cm 
<20 ND ND 60(a) 
<-I <4 <4 <4(a ) 
26 26 26 18 
< 100 ND ND <l00(a) 
50 <40 <40 39 
< JOO < 100 <100 46(a) 
< JOO < 100 ND < I00fo) 
110 100 <100 71(a) 
31 ND ND 23 
ND ND ND ND 
64 85 68 7 1 
4.4 4.8 5,3 7.4 
<100 <100 ND 44(a) 
<4 4,8 <4 4,9(a) 
15 22 16 28 
26 59 29 47 
320 310 150 380 
ND ND ND ND 
ND <2(0) I.I 0,42(a) 
ND <2 I.I 0,42(a) 
0.53 1 0 2.4 I 6(a) 
0. 18 0.73 0.65 I 0(a) 
ND ND J(li) 0 60(et) 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
31 23 75 21 
51 38 13 35 
NA NA NA NA 
Table A-2: Sediment - Organic Analytes 
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Site Designation: VIII 
Sampling Date: April, 2005 All data from the 0-10 cm sediment core fraction. 
Reporting Benchmark 
Parameter, units Limit Value
1 
Acenaphthenc, u!! kg 4 90 
Accnaphthvlcne, µgikg 4 130 
Anthrncene, ul!·lrn. 4 850 
Benzo(alanthracene, u!'/h 20 1,100 
Benzo(b)lluoranthene, L1!!1k2 40 NVA 
13enzo/k)t1uoranthene, ug.'kg 20 13,000 
Bcn1.0(2 h,1)ocr\'lene, ue k11 40 3,200 
13c11zo(a)pvrcnc. ;1g,k11 20 1,500 
Chnsenc. µ11,k11. 20 1,300 
D1benzo(a.h)anthrncene, "" kg 100 140 
Fluoranthene, µg/kg 4 2,200 
Fluorenc, µg/k2 4 540 
Jndeno( 1,2.3-c.d)ovrcnc, ue/ke: 40 2,000 
Naphthalene. µg, kg 4 560 
Phenanthrene, uo/kg 4 1,200 
Pnene. UI! kl! 4 1,500 
Total Measured PAH. 111,/ku NVA NVA 
a-Chlordane 02 NVA 
r-Chlordane 0.2 NVA 
Chlordane, ug/kg (O I fl NVA 20 
DOD, rig/kg 02 60 
DOE, ul!/h 02 30 
DDT. ,,szfkg 0.2 30 
D1eldrm, µg,kg 0.2 60 
Endrin, ug,kg 02 20 
I leptachlor, ug,kg 0.2 20 
Hentachlor enox,de, 11glkg 0.2 20 
Total Mca.1ured PCBs, ug/kg 0 2 - 0.8 NVA 
Polychlorinaled b1phenyls. L11!/klf ~"VA 680 
Dioxm (2,3,7,8-TCCDD) TEQ, ng/kg NVA 22 
From Calumet Ecotoxicology Roundtable Technical Team (2005) 
2 Polychlorinated biphenyls = Total Measured PCBs/0.6 
Site #1 Site #2 
<4 3.7 
4.8 4.3 
15 12 
66 44 
74 52 
62 56 
130 99 
24 <20 
87 52 
ND < 100 
150 120 
II 12 
120 9 1 
12 9,8 
84 I JO 
99 82 
950 740 
J.5 ND 
1.9 ND 
3.4 ND 
66 29(6) 
23 16 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
130 25 
2 10 42 
NA NA 
Site #3 Site #4 Site #5 Mean 
<4 39 92 2110.l 
<4 3,6 6. 1 4.2(o. ) 
35 10 23 19 
27 54 58 50 
I I0(E) 220(E) 83 75(cb) 
I I0(E) 220(E) 60 69(<1>) 
86 110 110 110 
<20 <20 <20 13(0.) 
44 95 70 70 
ND ND ND < IOO(o.) 
59 130 150 120 
86 19 90 28 
69 JOO 110 98 
5 9 9.8 9.2 9.3 
34 72 6 1 72 
45 120 110 9 1 
410 730 1,000 770 
<2(1l) <2(6) 0.73 0,85(0.) 
<2(1l) <2(11) 0.7 1 0.92(0.) 
2 2 1.4 l.8(0.) 
47 120 17 56 
16 53 12 24 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
29 95 93 74 
49 160 150 122 
NA NA NA NA 
Table A-2: Sediment - OrQanic Analvtes 
- I 
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Key to Standardized Codes!Abbreviations Used in Report Tables 
Standardized Codes for Data Tables 
SC Samole was contaminated in handlina. 
NSC No Sample Collected. 
NVA No value available or appropriate 
NA Not Analyzed - this samole parameter was not measured. 
NR Not Reoorted - no value could be determined for this oarameter 
ND Not Detected - no instrument response was detected for this parameter. 
Definitions 
(a) Value is average of duplicate sall'4)Ies analyzed except Temperature, pH, Dissolved Oxygen and 
Conduclivitv Iliad data) 
<X Concentration was less than the lower reporting limit for this parameter, generally defined by the 
lowest corcentration standard. 
RPO Relative Percent Difference - the RPO is calct.lated to express the precision of duplicate 
determinations RPO = CABSIX1 - X2VAva\ x100. 
RSD 
Relative Standard Deviation - the RSD is calct.lated to express the precision of replicate 
determinations. RSD = (Standard Deviation/Mean) x 100. 
Standardized Codes for QA Tables 
NC(1) Not Calculated - a"< or ND value" was part of the data set. 
Parameter Specific Codes 
Ttu.--..• C'odf>z:1 an, u ... t·d to pro\'1d~ mlormahon "P<•ctJ1c to lhP parame-lt"D m that data \ot-1 1ney W-<' a 
pnrenlh<•t1cal lower ca~t' lrtter nnd generally n,,p~ar m n data box 111 the table 
(a) lf detected by GC/MS, these coeluting conaeners are auantitated individually by GC/MS. 
(Bl GC/MS result reoorted 
(0) Result is corsidered an estimate only 
(£) Reported result reflects the co-eluted analytes of BBF&BKF 
Peaks that coelute in our GC-ECD and GC/MS analysis 
PCBs Congeners 5 & 8: These dichloro-PCBs can not be separated by GC/MS. 
Congeners 28 & 31 : These triclioro-PCBs coelute on the GC-FID column, but can be separated on 
the GC/MS column and auantitated individually by GC/MS. 
Congeners 66 & 95: These represent a tetra- and a penta- chlorinated congener and can be 
1auantitated individually by GC/MS. 
Congeners n & 110: These represent a tetra- and a penta- chlorinated congener and can be 
lauanlltated individually bv GC/MS. 
Congeners 84 & 101: These pentachloro-PCBs can not be separated by GC/MS. 
Congeners 138 & 163: These hexachloro-PCBs can not be separated by GC/MS. 
Pesticides Heptachlor epoxide co-elutes with Oxychlordane and has mass fragments that are common to 
Oxychlrodane. Because both compounds have the same response. Heptachlor epoxide has been 
calculated using results obtained from the ECO and GCMS. The Heptachlor epoxide result, obtained 
from the GCMS was subtracted from the sum of the results for both compounds obtained from the 
ECO. 
Chlorinated Insecticides and Surroaates 
a-Chlordane alpha-Chlordane 
y-Chlordane laamma-Chlordane 
TCMX Tetrachloro-m-xvlene 
